
K()|{ TllK nSK I)K 

ANAl.YSTS, rHYSI{18T8, (JIIKMKJAL MANUFAdTUliEliS, 
AiNl) SCIFNTIKIU (UIEMISTH. 

IN Y'lro VDIAIMNK, KAtm CaMI’LNTK IN ITSICLK 


HY 

AollN CASTKIJ. FA'ANS, F.l.F., FAYS., 

ok TUK OJIFMICAI. t. \nul{ \T«t!UFM ANS ON INtHlOANh’ FHIHirf.TttV 

ANI> MKTMAAUUV AT TH K FlNMUFUA TVY'HN M' \U YotA.K.\ilC 


VniaiMK !1. 


FlIVSldAIi AND ANAFYT!FAI. ( UIIYMISTIIY. 


.s'lci.vxii iHur/oix. 



I,{) N IH) X : 

('IIAIM.KS OHIFFIN AND DUMl'ANV, I.IMJTFD, 
KXKTKI! STltKKT, KTItAND, W.(J. -J. 

11) 2U. 




PUBLISHERS’ NOTE 


With the present volume of ‘‘Physico-Chemical Tables/’ which contains the 
concluding portions of the Tables of Physical Chemistry, the commencement 
of which will be found in Volume T., together with a valuable and exhaustive 
series of tables specially applicable to the operations of analytical chemistry, 
the work of tl^e late John Castell- Evans is brought to a close. 

The work in its present, form may be regarded as a fitting monument to the 
energy, ])ers{Woranco, and <U*ep devotion of the author, who has not, unhappily, 
boon spanul to reap iRat harvest of gratitude which his labours have so truly 
merited from those who, like himself, have engaged in the furtherance of the 
Exact Sciences. Hut the work itself is a tangible record of the niinuto pains 
which the Author so assiduousiy brought to bear upon his life’s work, and which 
sh(*xl lustre upon the C{)llogo ho so worthily served. 

In a collection of tables of this nature it is almost inevitable that the 
individual worker in any special branch of applied chemistry will find much for 
which' ho may have no immediate or apparent use. On the other hand, it is 
seldom that, in compilations of this nature, even the individual worker can hope 
to lind all that lie reipiiros. The aim of the Author of the present work has 
throughout been to provide not only every requisite for those engaged in the 
industrial applicaiiouB of any given department of chemistry, but to supply the 
data required in all those departments, and to sujiply them thoroughly. From 
this point of view, the two volumes which constitute the present work may bo 
regarded as absolutely unique. 

It is at once the triumph of science and the despair of its votaries that the 
vast progress made from year to year, and, indeed, almost from day to day, soon 
renders the theories of yesterday obsolete and challenges the most careful 
investigations and calculations of the past. The physical constants, the atomic 
weights, and the fundamental xxnits upon which all accurate calculations must 
necessarily bo based, arc at all times undergoing minute and painstaking 
revision by experts who bring to the elucidation of the problems involved the 
newer mothocls and the most accurate appliances which the progress of science 
has placed at their disposal. The process of revision tends always towards 
perfection, and the data now placed in the bauds of scientific workers are 
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believed to bo as iioar perfection as time and eircurnstanccK will allow, the* 
investigations of the leading scientists all over the world and the n‘HuUs of 
the most recent physical and chemical investigation having laani laid under 
contribution in order to seouro that accnrae.y and precision wliich alone I’-fUi 
justify the existence of a work of this nature. Indeed, bo ca-n^ful was (hi* 
Author to ensure that his work should possess the uinioHt di^grt'e of aoc.inui’y, 
that he was, to the last, engaged in tlie recalculation of nunio'rous tables wluih 
had appeared in the earlier volume, in the light of later rescarcli ; anti iii the 
Supplementary Tables which appear at the end of the present volnine will 
be found all the material necessary for bringing the numerical results into 
accordance with the “Orders in Council” and the Regulations issued by the 
Board of Trade as recently as March 1907. 

Of the value of the work as a whole there can bo no two opinions. 4diu 
tables now collected together in handy compass and arranged ho tluii (,hi^ 
maximum convenience of reference in their cousuliaiiou has biten ai^taiuod, 
are at once more numerous and more copious than any similar culltHjtiim of 
tables previously published, while their selection and arraugi'mcnt lias lH‘{m 
such as to render the invaluable data they contain nicmt readily accesHihle. 
The Publishers venture, therefore, to hope that tlio welcome accorded t he 
earlier volume may be extended to the present volume, and that those lor whom 
the work has been prepared will find it of such general use find assistance that 
it may be truly felt, by all concerned, that the labours of the late disl.iugtushod 
author have not been in vain. 



NOTES ON THE USE AND APPLICATION OF THE 
MOST IMPORTANT TABLES. 


PART llL-^mYSlGS-^rnitmued. 

Table LXX* — Molecular Dynamics. " 

Jn this table will be found all the data neucHsary for the calculation of the 
volumes and preHKures of gases by fonuube which combine Charles’ or Boyle’s 
law and (lay-Lussac’s law, and are the ouiconuj of Avogadro’s original hypothesis 
respecting the relation of the number of gaseous molecules to the volumes they 
occupy. 

'!rho Huccoeding table, LXXa., gives values of U and P for various gases, and 
is followed by data relating to jnolccular speeds, according to Meyer. Table 
LXXb. deals witli the subject of the speed of sound waves in a medium, and is 
followed by tables which give the speed of sound in gases, in liquids, in solutions 
and mixed liquids, in solids, and in dry air. 

Table LXXjl gives the values of N for simple liquids, and embodies tho 
iigtires for a large number of organic bdpiids, tlio values of mixed liquids and 
solutions being further continued iu 'rabies bXXu.'J, LXXii,5, 3a, 3b, 3o, 3n, 
and 3 r). 

The absolute viscosities of water, alcohol, and bromine arc made tho subjects 
of the next throe tables, and tho sp(‘cilic viscosities of a largo number of com* 
poumls are given iu tho remaining tables relating to this section. Tho molecular 
volumes of liquids are given in Table LXXl^ 

Table LXXI Capillarity and Surface Tension. 

This is the commencement of a series of tables relating to e.apillarity and 
Hurfacjo teusion, including tho capillarity cc)nHtanta of water, alcohol, benzol, 
ucetoue, carbon disulphide, and ether, and the surface tension of the first four 
mibstancos. These tables are amplified in LXXJm for a number of other sub- 
stauces, wliilst the relations between surface tension mid temperature will bo 
found iu Table LKXIn. The surface tension of solids, given in a short table 
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relating to Laplace and Yan der Waiill’s constants will bo found in "rabies 
LXXIs, and LXXIt. 

Table LXXII,-— Physical Properties of Solutions. 

The next series of tables gives the physical properiios of solutions, and is 
distributed into sub-tables, giving the boiling points and concentration of 
aqueous solutions, the vapour tension and boiling points of aqneouvS solutions of 
glycerol, and comprehensive specific gravity tables of ammonia solutions and 
solutions of the caustic alkalies, carbonates, and commercial acids, followed by 
tables of specific gravities of the solutions most commonly employed in chemical 
operations. These tables will be found exceedingly useful in chemical works 
and in dye works or bleaching establishments. 

The solubility of gases will be found in Table LXXIIL 

Table LXXIV.—Molecular Weights. 

The various methods of ascortaming molecular weights liavo betm given at 
considerable length, including the cryoscopic metbod, the boiling method, atul 
the distillation of mixed liquids. The tables will bo found exceedingly iiseful 
for those engaged in the atomic weight determinations and the observation of 
paper densities. 

PART IV.—ANALYTICAL CHEMISTRY. 

In the tables given in this, the concluding portion of the work, the values 
of the atomic weights adopted in the calculations are those of fh(^ International 
Committee, as issued in 1904, and for all ordinary purposes those may be 
regarded as substantially correct. 

Table LXXY. may be commended to the use of analysts, as by its moans 
they will be able to comp\ite the results of the weighing in of the end-products 
of gravimetric methods by a simple inspection of the columns. The list of 
factors includes nearly every substance likely to bo required in analytical 
operations, the logarithms and the factors being, in every case, given to seven 
hgures. The table covers forty-two pages and is for use in volumetric analysis. 
The remaining tables of this series are applicable to gas and water analysis, to 
acidimetry, alcoholometry, and all the ordinary volumetric operations. 

Table LXXYI. will be found useful in breweries and distilleries, as well as in 
the laboratories of public analysts and in those used for excise work, as tlicy give 
extensive readings of the alcoholometer and figures for the dilution of alcohol, 
with the estimation for specific gravity of aqueous solutions. The mass and 
volume of absolute alcohol between 0 and 20 degrees C., as calculated by 
Winkler and Mendelejeff respectively, are given in the concluding tables of 
this series, 
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Tab] OB LXXVIL and LXXVIII. These tables give the weight of various 
substances in various aqueous solutions, and will be found useful in local analysis 
and for fcho purposes of the physiological laboratory. 

SUPPLEMENTAEY TABLES. 

The Supplementary Tables give a recalculation of weights and measures in 
accordance with the “Orders in Council’’ and liegulations issued by the Board 
of Trade in l\Iarch 1907- As these figures supersede those given on pages 48-53, 
Vol. I., careful note should be taken in all calculations requiring extreme 
accuracy to substitute the latter and more authoritative values 
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TABLE LXX. — Molecxtlar Dsmamics, Kinetic Theory of Gases, etc 


If 1» denote the 

V 


■m 

U 

N 




prossnro per unit area in dynes, 

volume of gas in centimetre cubes, 

mass of each individual molecule in grammes, 

moan velocity of molecules in centimetres per second, 

number of individual molecules in V cm. cubes of the gas. 


3y 


or putting n : 




= number of molecules in 1 cm. cube, 


and p == uiu ^ mass of 1 cm. cube of the gas, 

P=lpU® 

o 

andU'^ = '’^^ orU = .y3P/p. 

P 


For all gases T oo 


9 


that is, at the same temperature the mean kinetic energy of molecular agitation is 
practically the same for all gases : or 

= WsUg = etc. 

Under the same pressure wo have — 

nW ^ 

s” — - — J: =s. — — — =a — = etc. 

3V, 3V, 3 V 3 
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|e temperature, miUj/3=amaU,^/3- 


:pVa«ctc. 


therefore — etc. 

Vl Vjs Vg 


we get N^ ^ Nj) — Ny ei.c. 


|dro’B law that ‘hinder like eonditiojiH as to tempemitire aiul pr{^ssure, tMpial 
;|i the Bfimo uiimber of gas(30Urt molecules/^ 


Irmodyiiamic scale of absolute temperature we get- 
T ~ ?7aU- and //iU"’ — — 


.-. thatis PV:=;~-T 

3r V df 

or putting w© get PV «« KT, 


jnstant. 


11 

w , — When T is constant a constant, or tlu3 vobnue varies 

} pressure* 

Zw.“— When P is constant a constant, if\, the vohnne varies 

ibsolute temporaturo. 

Nations we virtually consid(3r the moloculcB as mere ])oints, liaving eacdi a 
irbt practically ocouipying no space ; the deductions uro thurefi>rt' only 
iiQ the truth. 


iXA. in columns 4 and 6 on pp, 553-4, V' denotes the volume iu litre‘s «)f a 
, gramme molecule ; in the corrossponding columns on pp, 555 d> tb (3 same, 
be volume in cubic feet of a British mol, ie,, a pound-mohujulo Avuirdu]H»iH. 

(0*Bn cxiii. 186) the following values of U under 760 mms. — 

For hydrogen, 22*41 litres 
„ oxygen, 22*39 „ 

„ nitrogen, 22*34 „ 

Mean value, 22*38 „ 

giving E“ 0*0819. 

under 760 mms. at O'* C. we get from the data given on p, 308, miir\ the 
for y : — 

For air y«: 0-7732768 Hires 
„ hydrogen V- 11*1279266 „ 

„ oxygen 0*6997930 ,, 
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So when P is given in grammes i^er centimetre square and V in litres, we have for 1 grm. 
of air at 0° C.— 

PV = 1033-2428 x 0*7732768 litres 
= 798*982677 

When P is given in dynes per cml, PY = 783476*7287 

Taking 0° 0.^5273'' on the absolute thermodynamic scale of temperature we get for 
1 grm, of air (V"* being expressed in litres) — 

P expressed in atmospheres, E= 0*0028325 

„ mins, of Hg, E™ 2*1527119 

„ gi-ms. per cm% E= 2*9266765 

dynes per cm^., E = 2869*8781272 

and for 1 grm. of hydrogen — 

P expressed in atmospheres, E= . 0*0407616 
„ mms. of Hg, E= 30*9788431 

, , grms. per cm^,, E = 42 • 1 1 6 6 6 70 

,, dynes per cm"., E = 41299*3039973 

and for 1 grm. of oxygen- 
ic oxpr (issed in atmospl \ e r os, It = 0 * 002 5 6 3 3 4 4 

„ mms, of II g, lt= 1*948 14 1688 

„ grms. })or cm-., 2*648557070 

„ dynes per cm-., E = 2597*15621 928 

For an ideal gas 1 grju. whicli, at O'* C, under a pressure of 760 mms, of me-rcury, 
would occupy exactly one litre, we have — 

P exjnessed in atmosphercvs, E= 0*003663 

„ mms. of II g, E= 2*783882 

, , grms. per , E = 3 *7847 7 2 1 6 1 1 

,, dynes per cm-., E ■= 371 1 *3206544176 

For an ideal gas 1 grm, of which, at O'* C. under a pressure of 1 metre of Ilg, occupies 
one Iitr<}, we have — 

• P expressed in atmospheres, E--= 0'0( >278388 

„ mms. ofllg, E^ 2*1157509157 

,, grms. per criin, 2*8764268425 

,, dynes per cnr., E — 2820*6036973574 

If Ev,, denote the value of E for any gas A under any given condiliotis, and E* the 
value for any other gas B under the same conditions, then E?, = llj A where — 

_mass of 1 litre of B ^ 

^ ^masa of 1 litre of A 

Nernst gives — 

Cy, - Cy = ^ = E in calories ; 

where 0^, = molecular lu'.at of gas under constant pressure, and 
i'v— ,, „ at constant volume. 

1 ‘ litre-atmosphere ’= 1033000 c.grrn. units of works 

= (1033000/4*2750) calories = 24*17 calories 

and as E. — 0*08l<j iitre-atinosphere, he gets E= 1*980 calories = 2 calories very nearly. 
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Ostwald gets 0^, ”-Cv-8468tS c.grrn, iiuiijs of work, aud 84688/42355 ^*2 c.alorioB very 
nearly* 

ThoBO values work out a litUo diiforeni when the most; receni values are taken for the 
weights of the various gases and for 4 : thus for oxygen Wi^ get 

Cj,-0„^"=84I H) c*grm. units of work 
f) — 42740 

1*003 calories 

so for all ordinary gases and for a large ntnnbor of vapours the approximation 2 ealorma is 
considerably too high. 

In the Table LXXa. the valnes of E for Fahrenheit temperatures can be easily calculated 
from those given by simply multiplying by 5/9, 

E,.E.('4otl) 

Thus, Be for hydrogen 0*08152 tinder one atmosphere. 

4 of 0-08J62=~0'0107(; 

(tf 0'()’!07G - 00 iO.'i vory muirly 
Rk =--O-0ir)29. 

lu the Uhlo the standurd of moloc.ulav weights haa boon taken as Hj, • 2 ; tlm values 
of W and li for the atandard (),^ = 32 can bo easily caloulatiul by tnultiplying thoao in the 

table by ^^j^_"^ = ^||'^* = l-007550675. Putting V„ for valno coriuspouding to and 

Vo for value corroaponding to 0„ == 32, wo get 

Vo-V„+A + H + C+ n f K + V 

where A = V„ 4- 150, B = A4-8, C = B--15, D = C-r-50, li = I)-rl40, and F»=E4-18. ’ 

Thus for U under 1 grm. per cm^. wo got 

V„ = 22995-7 
A - 163-3 

B- 19-2 
0 - 1-3 

.- V'' = 23169-5 

The instances in which it will bo found necessary to proceed beyond C will ho very fow. 
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TABLE LXXa. — V alues of F and E for various G-ases. 


Sulistaiice. 

• 

P in Atmospheres 
760 mms. of Hg. 

P in Metres of 
Ice-cold Hg, 

Kame. 



Formula. 

Molec. 

Weight. 

17 

R 

U 

R 

Hydrogen, 



H, 

2*00 

22*2559 

0*08152 

18*9144 

0*06196 

Nitrogen, . , . , 




27*86 

22*1550 

08115 

16*8378 

06168 

Oxygon 



0 , 

31-76 

22*2256 

08141 

16*8916 

06189 

Fluorine, .... 



Pa 

37-70 

23*1369 

08475 

17-5840 

06441 

Chlorine, .... 



Ck 

70-36 

21*8909 

08019 

16-6371 

06094 

Hydrogen fluoride, 



HF 

19*85 

21*5402 

07890 

16*3706 

05997 

Carbon monoxide, 



. GO 

27-79 

22*2046 

08134 

16*8755 

06181 

Nitric oxide, 



NO 

29*81 

22*1861 

08127 

16*8614 

06176 

Hydrogen chloride, . 



HCl 

36*18 

22-2748 

08159 

16*9388 

06295 

Hydrogen bromide, . 



HBr 

80*36 

2-2-7538 

08335 

17-2929 

06334 

Hydrogen iodide, 



HI 

126*90 

22*1360 

08108 

16*8234 

06162 

Hydrogen Hulfdiitle, . 



H^S 

33*82 

21*9379 

08030 

16*6728 

06107 

Carbon dioxide, 



. Of 

43*67 

22-0855 

08090 

16*7850 

06148 

Nitrous oxide, . 



NsO 

43*74 

20*9561 

07676 

16*9266 

05834 

C’arbonyl sulphide, . 



COS 

59*61 

21*9021 

08023 

16*6456 

06097 

Sulphur dioxide, 



SO, 

68*58 

21*5920 

07909 

16*4009 

06011 

Nitrosyl chloride, 



NOCl 

64*99 

21*7555 

07969 

16*5342 

06068 

(Jhlorino peroxide, 



CIO, 

66*94 

22*2159 

08138 

16*8841 

06185 

llydi't)gcn Helen ido, , 



HaSo 

80*80 

2-2-3546 

08188 

16*9894 

06223 

Chlorine monoxide, . 



afi 

80*24 

22-1767 

08123 

16*8643 

06174 

Hydrogen telluride, . 



ILTo 

128*04 

22-0662 

08079 

16*7627 

06140 

Ammonia, 



NIL 

16*93 

22*1854 

08126 

16*8609 

06176 

Acetylene, 




25*82 

21*7022 

07950 

16-4937 

06042 

Phosphine, 



PH, 

83*82 

21*5422 

07891 

16-3721 

06997 

Cyanogen, 



. GjNa 

51-72 

22*1401 

08110 

16*8265 

06164 

Boron trifluoride, 



BFji 

67*47 

22*5623 

08264 

17*0473 

06244 

Arsine, .... 



AsHa 

77*43 

22*1981 

08131 

16*8705 

06180 

PliosphoruB trifluoride, 



PF.^ 

87*37 

22*3565 

08189 

16*9909 

06224 

Carbonyl (dilorido, 



COClo 

98*15 

21*6540 

07932 

16*4570 

06028 

Marsh gas, 



CH.; 

16*91 

22*0639 

08082 

16*7686 

06142 

Methyl fluoride, 



CH,F 

33*76 

21*3981 

07838 

16*2625 ’ 

05968 

Methyl chloride, 



. ch;ci 

.50*09 

22*3763 

08196 

17*0060 

06229 

Methylene fluoride, . 



CI-L.Fo 

51*61 

22*0491 

08077 

16*7573 

06138 

Silicon totrafluorido, . 



SiF/ 

103*68 

22*2489 

08150 

16*9092 

06194 

Phosphorus oxyfluoridc, . 



POF-t 

103*25 

21*6959 

07947 

16*4989 

06044 

Ethylene, .... 



o,h; 

27*8*2 

21*8857 

07998 

16*5952 

06078 

Phosph orus pen tafluori de, 



PF, 

125*07 

21*5398 

07890 

16*3703 

05996 

Phosphorus chlor-fluoridc, 



. PC 1 ,F« 

157*67 

22*5783 

08271 

17*1595 

06286 

Methyl amino, . 



. NPI^OHa 

30*84 

22*0814 

08088 

16*7818 

06147 

Allylene, .... 



. O 3 H 4 

39*73 

22*2319 

08144 

16*8963 

06189 

Ethane, .... 



0,H« 

29*82 

21*4503 

07857 

16*3023 

05972 

Ethyl fluoride, . 



. OailpF 

47*67 

21*6836 

08053 

16*4795 

06036 

Ethyl chloride, 



. C^H^Cl 

64*00 

22*3027 

08169 

16*9501 

06209 

Pro} ly lone, 




41*73 

21*5413 

07891 

16*3714 

05997 

Memyl ether, . 



. (CH,>0 

45*70 

21*8545 

08005 

16*6094 

06084 

Ethyl uiuini‘, . 



. NHAIIs 

44*76 

22*0016 

08059 

16*7212 

06125 

Butylene, .... 



CJIs 

65*64 

22*2364 

08145 

16*8996 

06190 

Butane, .... 




57*64 

22*1750 

08123 

16*8530 

0617S 

Butyl fluoride, , 



• OAF, 

75*49 

22*6268 

08288 

17*1956 

06299 1 
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TA BLE LXX a.~ ronihmrd. 


BubstaiKU 


Kmnc, 


Hydrogen, 

Hitrogen, . 

Oxygen, . 

Fluorine, , 

Chlorine, . 

Hydrogen lluorido, 

Carbon monoxide, 

Nitric oxide, 

Hydrogen chloride, . 
Hydrogen bromide, , 

Hydrogen iodide, 
Hydrogen sulphide, . 
Carbon dioxide, . ■ 

NilrouH oxide, . 

Carbonyl Hulpliide, . 
Sulphur dioxide, 

Nitro.syl c'ldoride, 

Chlorine peroxide, 
i-Iydrogen Bohmide, . 
Ol'dorinc monoxide, * 

Hydrogen iellnrid(‘, , 

Am in nil ia, 

Acetylene, 

Phosphine, 

Cyanogen, 

Boron irilluoride, 

Ar.sine, 

PhosphoruR tviflno rid > ' , 
Carbonyl cliloride, 

Marsh gas, 

3\I ethyl fluoride, 

Methyl chloride^ 
Methylene fluorhle, . 
Silicon tetraflnoride, . 

Pli os| ill oruB oxy h iioriil « * , 
Ethylene, , 

Pho 9 ph orus pen tal 1 u 0 r 1 d e, 
Plios pli orus ch lo r • 11 o n n - U » , 
I Methyl amine, . 

I Allyleno, , 

Ethane, 

Ethyl fluoride, . 

Ethyl chloride, , 
Propylene, 

Methyl ether, , 

Ethyl amine, 

Butylene, . 

Butane, 

Butyl fluoride, . 




P in CriimmcH 

P in Mi- 



\)vv (‘in. 

Spun re, 

per cm. 

Formula. 

Miilcc. 

VVh,i;1iI. 

V 


V 

ih 

2*00 

22995*7 

84 ‘28,88 

22*5028 

No 

27 ‘86 

22891 *5 

88*8010 

‘i2‘1000 

0.; 

81*70 

22904*4 

81-1137 

2*2*582*2 

F.> 

37-70 

28900*2 

«7*5(;80 

28*4001 

Ofo 

70*80 

22018*7 

8*2*85*21 

22*1929 

HF 

19*85 

2225tp8 

81 *5249 

21 *8878 

(X) 

27*79 

22942*7 

84 *0892 

22*5108 

NO 

29 -.si 

22928*7 

88*9090 

22*4921 

ii(ji 

80*18 

‘2*2‘99r»*8 

84*2819 

*22*5820 

HBr 

«u-;36 

*28510*2 

80*1179 

- 33 -Of!?.! 

m 

120*90 

22871 *9 

83-7798 

22*4418 

Ih.S 

3'J-32 

22008*9 

83 -01 78 

‘2-i-240ri 

COy 

48*07 


88*5880 

22*8902 

N,.u 

48*74 

21052*7 

79*8189 

21*2451 

0( )S 

59*01 

22080*2 

82*8945 

2‘2*‘2012 

so., 

08*58 

22809*8 


21 *8898 

NOCl 

04*99 

22478*7 

82*8890 

22*0550 

ClOy 

00*94 

22954 -.5 

8 1 '0824 

‘2*2*52*2 1 

HoSe 

80*80 

28097*0 

84 ‘0000 

22’)50*28 

01,0 

80*24 

22'9l8*9 

88*9887 

22*48*25 

li/Po 

128*04 


88*4777 

22*8004 

Nijy 

10*98 

22922*9 

88*900. 

2*2*4914 

OoU., 

2.0*82 

221*28*0 

8*1*1808 

22*0015 

xnC 

88*82 

22258 *8 

81 ‘5822 

: *21 *8898 

CyN; 

51*72 

2*287i5*l 

88*7952 

*22*4405 

BF, 

07*47 

288 12 *8 

80*8980 

22*8785 

Asli, 

77*48 

2298.0*0 

84*01 17 

22*50P.J 

?f; 

87*87 

28099*0 

84*0189 

*2*2*0018 

COCh, 

98*15 

22878*8 

81*9508 

21 *9520 

o 

15*91 

; 22797*4 

88*5070 

22*1287 

GHyF 

88*70 

22109*4 

80*9808 

21*0988 

CllyCl 

50*09 

281*20*2 

84*0894 

2*2 ‘0850 

C1T..K, 

51 ‘01 

22782*1 

88*4007 : 

22 *8;. : 1*2 

siibi 

108*58 

22988*5 

81 ‘2070 

2*2*5558 

roF.} 

108*25 

2*2117*1 

82*1189 

*21*9951 

cyi, 

27*82 

22501 *0 

82*6182 

22*1809 

FF., 

125*07 

22*255*9 

81 *5284 

21*8809 

POloF, 

157*07 

28328 *8 

85*4585 

*22*8897 

NlloCl-h. 

30*84 

22815*4 

88*0729 

22*8809 

C 3 H 4 

89*73 

22971 *0 

84*1429 

‘22*5880 

C,IT„ 

29*82 

22108*4 

81*1846 

21*7402 


47*67 

22401*4 

82*0074 

21*9827 

CyHsOl 

64*00 

23044*1 

84*4107 

2*2 *01 08 

Oi,W„ 

41-78 

222.07*4 

81*5289 

21*8884 

(CH:,),0 

45*70 

22581*0 

82*7144 

22’150O 

NlI.,O.H, 

44*75 

22788*0 

88*2711 

2*2*8051 

C 4 II 8 

55*04 

22975*0 

84*1590 

22*5481 


67-04 

22912*1 

88*9272 

22*1 Him 

O-iUolC, 

75*49 

28578*0 

8fP3008 

2*2*9871 


{m*i27 

0«‘254 

0HfdP2 

0812P 

071)99 

082HI 

08272 
08 IhO 


0H220 

08147 

08201 

07782 

08188 

08018 

08079 

08280 

08801 

08281 


OBUM 

08280 

oBord) 

08000 

08822 

08880 

08248 

08802 

08011 

08100 


07910 
08809 
08 188 
08202 
08007 
08109 
0799'9 
0888 1 
08200 
0825ti 


07900 

08082 

08282 

07999 

OHllO 

08170 

08242 

08280 

08102 



T ABLE LXXa . — conMuued. 






P in Atmosphero.s 

P in Inches of 





30 Inches of Hg. 

Ice-cold Hg. 



Formula. 

Moleo. 

Weight. 


li 


E 



Ha 

2*00 

355*581 

1*30249 

10667-4 

39-0747 



Na 

27-86 

353-969 

29669 

10619-1 

38*8978 



Go 

31-76 

36r.'097 

30072 

10662-9 

39*0216 



Fo 

87-70 

369-658 

36175 

11089-7 

40-6216 



01. 

70-36 

349*751 

28114 

10492-5 

38-4341 



HF 

19-85 

344*147 

25061 

10324-4 

37-8183 



GO 

27-79 

364-761 

29949 

10642-8 

38*9846 



NO 

29-81 

364-467 

29841 

10634*0 

38-9624 



HOI 

36-18 

365*884 

30360 

10676-5 

39*1081 



HBr 

80-36 

363*636 

33163 

10906-1 

39-9491 



HI 

126-90 

353-606 

29526 

10608-2 

38-8579 



H.>S 

33-82 

350-502 

28389 

1051. “i-O 

38-5165 



ca> 

•13-67 

352-860 

29253 

ior.85-8 

38-7758 



NoO 

43-74 

334-831 

22638 

10044-9 

36-7868 



COS 

r)9-61 

349-929 

28179 

10497-9 

38*4538 



SO., 

63-58 

344-974 

26364 

10349-2 

37-8322 



NOCl 

64-99 

347-587 

a7a2i 

10427-6 

38-1963 



010, 

66-94 

354-943 

30016 

10618-3 

39*0048 



H..Se 

80-80 

367-167 

3H)827 

10714*7 

39-2480 



C:laU 

86-24 

354-315 

29786 

10629-6 

38-9369 



HoTe 

128-04 

362-391 

29081 

10571-7 

38-7242 



NIL 

16-93 

364-463 

29836 

10633*6 

88-9509 



Oollo 

25-82 

346-735 

27009 

10402-0 

88-1026 



ph; 

33-82 

344-179 

26073 

10325-4 

S7'8220 



CoN., 

51-72 

353-731 

29572 

10611-9 

38*8714 



liF.; 

67-47 

360-476 

32042 

10814-3 

39-4590 



AsPi, 

77-43 

354-658 

29911 

10639-7 

38-9783 



PF, 

87-37 

357-188 

30838 

10716*6 

89-2513 



COOL, 

98-15 

345-964 

26881 

10378-9 

38*0179 



ch; 

15-91 

352-514 

29126 

10575-4 

38-7377 



CrT,F 

33-76 

341-877 

25230 

10256-3 

37-6689 



cn;oi 

50-09 

357-506 

30954 

10725*2 

39*2864 



cn;.F.> 

51-61 

352-277 

29039 

10568-3 

38-7117 



SiK/ 

103*58 

355-470 

30209 

10664*1 

39-0626 



PDF, 

103-25 

346-634 

26972 

10399-0 

38-0916 




27-82 

348*869 

27791 

10466*1 

38-3374 



PFn 

125-07 

344*141 

26059 

10324-2 

37-8176 



PC1..1L 

157-67 

360-732 

32136 

10821*9 

39-6407 




30-84 

352-793 

29220 

105S3-8 

38*7685 


. 


39-73 

355-198 

30109 

10625*9 

38*92-27 



OaHa 

29-82 

342-711 

25535 

10281*3 

37-6604 



(yi«F 

47-67 

346-438 

26900 

10393-1 

38-0700 



O 0 H 5 CI 

64-00 

356-330 

30523 

10689*9 

39-1569 



OaIl« 

41-73 

344-164 

26068 

10324-9 

37-8202 



(0H,),0 

NlhAHr, 

45*70 

349*169 

27901 

10475*1 

38*3702 



44-75 

351-519 

28767 

10545*6 

38*6301 



c:h« 

55*64 

865-268 

30185 

10668-0 

39-0405 



C4H,o . 

57 '64 

354-288 

29776 

10628*6 

38*93-28 



O.lhV, 

75*49 

361-492 

32415 

10844*8 

39*7244 


Hulmtauce. 


Nuijio. 


Hydrogen, 

Nitrogen, * 

Oxygen, . 

Fluorine, . 

Chlorine, . 

Hydrogen fluoride, 

Carbon monoxide, 

Nitric oxide, 

Hydrogen chloride, 
Hydr«)geu bromide, 

Hydrogen iodide, 
Hydrogen Hulpliide, 
Oai'bon (Uoxi(l(‘, 

NiirouH oxid(i, . 

Carlxmyl s\dphid(S 
Sul}dmr dioxide, 

Nitrowyl chloride, 

Ohlorino peroxide, 
Hydrogim stdenide, 
Olilorine monoxide, 

Hytlrogen tellnride, 
Ainmonia, 

Aisotylono, 

Phosphine, 

Cyanogen, 

Boron trill uoride, 

Arsine, 

IfliosphoruH trifluoride. 
Carbonyl clilorhle, 

Harsh gas, 

Methyl fluoride, 

M(‘thyl cldoridoj 
Mel'hylene fluoride, 

Hilieou tetrufluoride,^ 
PhosplioruH oxytluoride, 
Kthyhme, . 

Phosphorus pentafluoride, 
Phosphorus chlor-lluoride, 
M ethyl amino, . 

Allyiene, , 

Klbane, 

Kthyl fluoride, . 

Kthyl chloride, . 
Propylems 
Methyl ether, . 

Kthyf amimn . 

Butylene, . 

Butane, 

Butyl lluoriile, . 



DOO 


TABLE LXXA.-r/mfmml 


Snlifltaiico. 


Nmiio. 


Hydrogen, 

Nitrogen, . 

Oxygon, . 

Fluorine, . 

Chlorine, . 

Hydrogen liuoride, . 
Carbon monoxide, 

Kitric oxide, 

Hydrogen cldorido, . 
Hydrogen bromide, . 

Hydrogen iodide, 
Hydrogen Biilpliide . 
Carbon dioxiile, 

Nitrons oxiile, . 

Carbonyl snl}dude, . 
Sulphur dioxhle, 

Nitrosyl chloride, 

Chlorine poroxido, 
Hydrogen selcnide, . 
Gldorine monoxide, , 

Hydrogen tclhirido, . 
Ammonia, 

Acetylene, 

Phosphine, 

Cyanogen, 

Boron trifl noride, 

Arsine, 

Phosphorus trill norido, 
Carl)onyl obloride, 

Marsh gas, 

Methyl fluoride, 

Mctliyl chloride^ 
Methylene flnoiid<‘, . 
Silicon tetrafluoride, . 
Phospborus oxyflnoride, 
Ethylene, , 

Phosplmrns pentafluoride, 
Phospborus chlor-fluoride, 
Methyl amine, . 

Allylene, . 

Etliane, . 

Ethyl fluoride, , 

Ethyl chloride, . 
Propylene, 

Methyl ether, . 

Ethyl amine, 

Butylene, . 

I Butane, 

Butyl fluoride, , 




P in ihximlH per 
Inch Square. 

t 

P in PniindalM 
per Inch K<|unr<>, 


Formula. 

jMoloe. 

Weight 

17 

li 

1 J 

K 


Ha 

2*00 

5329*28 

19*1915 

168561 

fil7-4!i9 



27 ’86 

5*215*54 

19-1045 

167797 

610*795 


0, 

Sl-76 

5232*16 

19*1654 

168332 

616*601 


Fq 

37*70 

5446-70 

19-951;! 

i7r.i'34 

641*883 


Ok 

70-36 

51553 ‘38 

18-8768 

165797 

607*815 


HF 

19*85 

6070-81 

18-5744 

163141 

5U7-586 


CO 

27-79 

5227 -dl 

19*1473 

16817*2 

616*015 


- NO 

29*81 

5222*87 

19-1314 

Iti80;i3 

615*505 


HCl 

36-18 

5243*75 

19*2079 

168704 

fJ17-B«3 


NBr 

80*36 

5356*51 

19*6209 

172332 

831 *253 


HI 

126*90 

5210 *18 

19*0849 

167625 

614*011 


E,jB 

cc\ 

33*82 

5164*44 

18-9174 

166153 

UOH-OIP 


48*07 

5199*19 

19-0447 

167-271 

H12-714 



43*74 

4933*54 

18-0716 

1587-24 

581*363 


COS 

59*61 

5156*01 

1 H- 8 H 0 ,-. 

1658H2 

607*626 


SOa 

(53*58 

5082*90 

1H-6187 

163533 

509*022 


NOOl 

01*99 

5121*50 

18-7601 

Ui4771 

ti08*557 


ClOo 

06*94 

5229*89 

19-1517 

168250 

616*333 


MA 

80*80 

5262*50 

19*2755 

160308 

620*176 


ci;o 

86*24 

5220*04 

19-1469 

167962 

015*245 


HaTc 

128*04 

5192*23 

19*0192 

167060 

631*904 


NH, 

1(5*93 

5-J-2-2-(i7 

19*1307 

16B026 

615*480 


(W2 

25*82 

6108-94 

18*7141 

164:167 

602*077 


i-iij 

33*82 

5071*28 

18*5761 

163156 

597*641 



51*72 

5212*03 

19*0917 

167684 

614*227 


BF, 

07*47 

5311*42 

19*4558 

170882 

625*941 


Asli., i 

77*43 

5225*68 

19*1417 

168123 

615*835 


mi 

87*37 

5262*07 

19*2783 

169323 

620*281 


COdla ' 

98*15 

5097*50 

18*0725 

163955 

600*568 


0 H 4 

16*91 

5194*10 

19*0260 

167107 

612*114 


CHsF 1 

33*76 

5037*34 

18*4518 

162065 

593*645 


0H»01 

50*09 

5267*65 

1 19*2964 

160473 

620*78(» 


CHA 

51*01 

5190*61 

19*0132 

166905 

6n*7(J3 


Si 1C 

103*58 

5237-65 

19*14955 

16850H 

617*245 


POIC 

103*25 

6107*46 

18*7086 

J 64320 

(i0*2*015 


C,IL 

27*82 

5130*38 

18*7924 

165379 

605*784 


PFn 

125*07 

5070*72 

18*5741 

163138 

507*500 


PCI0F3 

157*67 

6316*18 

19*4695 

171003 

626*385 


NHaOll, 

30*84 

5198*21 

19*0411 

167240 

612*6;i4 


O 3 H 4 

39*73 

5218*91 

19*1169 

167906 

615*040 


OA 

29*82 

5019*66 

18*4960 

162460 

595*092 


aH«F 

47*67 

5104*57 

18*6981 

164227 

601 ‘564 


CoHfiCl 

64*00 

5250*32 

19*2319 

168916 

618*739 


ABo 

41*73 

6071*07 

18*5534 

163140 

597*615 


(OH«)oO 

45*70 

5144*81 

18*8454 

165521 

60fP305 


NHaColC, 

44*75 

5179*43 

18*9723 

166635 

610*386 


CI 4 H; 

55*64 

6284*68 

19*1746 

168413 

61CPS96 



57*04 

6220*24 

19*1218 

167948 

615*195 


C4HA 

75*49 

6326*38 

19*6106 

171363 

627*703 
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Molecular Speeds. 

The expression IT ^ JZVjp gives ns “ that speed which all the molecules would have if, 
without addition or suhtrafition of energy, tlio sp{3e<ls of all were made equal/’ i.e.^ IJ is 
simply tlui square root of th<3 moan of the squares of all the individual speeds, or if n be 

the number of molecules and U^, Ug, Uy, U,i be the individual speeds of each 

molecule i'os])ectively, then • 

u^=:rK+u;+y-4 ....<) 

The value U thus calculated (generally denoted by G by German writers) is neither the 
mean velocity nor the most probable velocity of molecular agitation. 

O. E. Meyer gives 

O =Th 8 arithmetical mean value of the speeds = U*y 8 / 37 r. 

W = The most probable value of the speed = IT ^2/3. 
and 0 = The mean probable value of the speed == 1 '0875 W. 

u„,) 

andtliereforo02 = ytf + XJ^ + n“+ .... u“+2U,U^ + 2UiU3+ .... 2U„_iU„) 
soO‘'i<’(U'' + Ij“ + u“+ .... U') 

n'' 1 2 y w 

i.n., Q^<U\ 

According to Maxwell’s law : — 

O =s 47r “ ^Qcm)^ j = 2{Trhm) ~ ■ 

Now the mean kinetic energy of molecular agitation is 






and therefore U » J?^l2lnn 

O : tr« Ji/TThii : 

0/17=:= ^8/37r = 2 V2/37r-0'9213I77319. 

Now the most probable value of the s[>eed is according to Maxwell’s law : — 

- .Itt-O - U v^2/3= IT X 0'81C)496r)809 
-OxO‘88G2269255. 


Putting if/^O/Wj Meyer gets- 


and from this lie calculates- 


Thus we get- 


n-i=- 

i/f=l’0875 nearly. 


U= V^P//)=Ox l-085402 = Wx 1-224745-0 x 1'126202 
n= UxO-921318 = Wx 1-128379 = 0 x 1 037590 

W= Ux 0-8 16497 = 0 x 0-886227 = 0 x 0-919540 

0= Ux0-887940 = 0 x 0-963772 = W x 1-0875. 

Meyor, from Jolly’s values for p for oxygen and nikogon, calculated that at 0° 0. for 

Oxygen, 11 = 461-2 nietre.s per 1"; 0 = 424-9; W = 376-6 and 0 = 409-5 
Nikogon, 11 = 491-7 metres per 1"; 0 = 453-0; W = 401 -4 and 0 = 436-6. 





When L is given in millimetres of ice cold nierenry^ at sea love! in latitude in”, we, get 
P=l’ressiU(i in dyings pin* ciinl — 1 .‘h'h'h hi (>70 1 iil) x B 

and when B-^TOO 


Br.- 1013IOOT)mr)() 

^/oTVp.- U)2S.| 17 X B//> 0:h241 PJ8 ju/p c.riiH. per sini. 

when H = 700 


XJ= ^;^0;r9n7i’Gin908/p..l74:B4:i072() Jl/p ems, pm' hoc. 


For an ideal gas, 3 grm. of which occupies 1 litre under a pressures of I atmosphere - 
760 mms. of Hg = 1013190'538()n6 dynes per cm-., wo get 

U r=L 55 1 ;VJ*31() cins. per sec. 

0-50794*375 „ 

(4-48954*184 
\¥- 46015*342 „ 

For an ideal gas 1 grm. of which occupies 1 litre under a pressure of 1 metre of 
Hg-~ 1333146*76139 dynes jicr cnvl, we get 

IJ - 63241*097 mns. ])er see. 

0- 58265*144 ,, 

()=. 56 354*300 „ 

W- 5 1636*139 „ 


For an ideal gas I grm, of which occupies 1 litre under a pressure of 1 mogadyao 
per wo get 

U- 54772*256 crus, per si^e. 

0-50462*651 „ 

0-48634*477 „ 

W- 14721*360 „ 

For air at O'* C,, we get 

11 — 48481*235 cms. per sec. 

0-44666*621 „ „ 

0-43018*428 „ 

W- 39584*767 „ 


For hydrogen at 0" C., we got 

IJ — 183913*376 cm^s. per s^e. 
0-169442*654 „ 

0- 163304*045 „ 

W- 150164*642 „ 


And for oj^ygon at 0” C., we get 

11 — 46120*179 cms. per see. 
0-42491*339 „ 
0-40951*952 „ „ 

W- 37656*968 „ „ 



Assiiniing tliat oxyp;en is ]5'884 times as heavy as hydrogen, Meyer gets the following 
values for the ealeulated speeds of hydrogen molecules at 0° G. — 


U = 1838‘2 metres per second. 
0-L693-G „ 


0=1632-2 
W= 1600-9 


J) 


J) 

JJ 


TABLK LXXb. — Y alnes of U, O, O and W, according to 0. E. Jifeyer. 


Substance, 

Sp. Gr. re- 
ferred to Air, 

Values in Metres per second for 
Speeds calculated for 0® C. 

Name. 

Formula. 

U 

n 

0 

W 

Hydrogen, . 

llo 

0‘0()9r)8 

1838 

1694 

1632 

1501 

Marsh gas, . 

CM^ 

555 

636 

600 

565 

519 

Ammonia, 

NH.J 

59(37 

624 

579 

554 

509 

A¥at(^r vapour, 

H.,(> 

(32:15 

614 

566 

545 

501 

Hydrogen cyanide, 

Carbon mon(>\'i(b\ 

HON 

9476 

498 

459 

442 

407 

CO 

9678 

493 

454 

438 

402 

Nitrogen, 

K, 

9726 

492 

453 

437 

402 

bltbylene, 

0,1 i, 

9745 

491 

153 

436 

401 

Air, . . , . 


1-0000 

485 

447 

431 

393 

Nitric oxide, 

NO 

0388 

476 

138 

423 

389 

Oxygen, 

0., 

1052 

461 

425 

409 

376 

Methyl alcohol, , 

oil,, on 

120 

458 

422 

407 

374 

Phosphine, , 

pti, 

15 

452 

417 

401 

369 

Hydrogen snipin' do, 

11., R 

1 1912 

444 

409 

394 

363 

Hydrogen c]ilorid(\ 

iiCi 

2474 

434 

400 

385 

354 

Nitrous oxide, 

N.,0 

5204 

393 

362 

349 

321 

Carbon dioxide, 

CO., 

5290 

392 

361 

348 

320 

Ahtohol, 

Methyl etlun*, 

0„H.0IT 

6123 

382 

352 

339 

312 

CH., 0 CH 3 

617 

381 

351 

338 

311 

IMethy] chloride, . 

CilyCl 

763 

365 

337 

324 

298 

( lyanogen, . 

C.,N., 

8064 

361 

333 

321 

295 

Acetone, 

011,000113 

2-0000 

343 

316 

305 

280 

Ethyl chloride, 

C'oH-Cl 

219 

326 

300 

289 

266 

Sulphur dioxiile, . 

“S03 

247 

324 

298 

288 

264 

Chlorine, 

C 13 

4502 

310 

286 

275 

253 

Ether, .... 

C„H„0a,H3 

586 

302 

278 

268 

246 

Arsine, .... 

' ash: 

695 

295 

272 

262 

241 

Hydrogen iodide, . 

HI 

4-443 

230 

212 

204 

188 

Uromine, 

Br„ 

5-5243 

206 

190 

183 

168 

Mercury, 

Hg 

6-976 

184 

169 

163 

150 

rodine, .... 

T., 

8-716 

164 

151 

1 

146 

134 


The valucH of ( ) and AV are calculated by tlic compiler from Aleyer’s numbers. 
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By aubstitiitins for ] /p its Viilno, thii volnmn in oontimotro cubes occupied by 1 gnu. 
of tlie gas, we avoid the proco.ss of division. 

Wlicii any number of gas«is exert tlie .same prewsuw*, l\ wo luivav 


" f>a fh ih J\t ih Pe 

Thai IK, vvhon ex(Tfeing th<^ .same pressure the stpiare oi’ Uu^ tuolccnilar specMls is in** 

veu'sely proportional to th(j density. 

or if s*=speciiic gravity of gas referred to gas as nnity 

Putting for the molecular weight of a gas wo get (11.2^2) 

tf/ilSl- volume in litres occupied by 1 gnn. of the gas, 

so at O'* G. 

u = = 260092-791/ Vpf 

or putting s,, r= specific gravity referred to air as unity, we got for 0” 0. 

u-484Hi-23r>/ 

At the same temperature thi'. Hanie for all gases, so for the same gas — 

: n'l : up . . . . -Ti : T.^ : T„ : . . . . 

ao Lr^-=lJ.Vl+'d. 


TABTjE LXXo. — V alues of IT, a, 0 and W for various Gases and Vapours. 
Calculated from the Eesults of Eecent Investigations. 


Substance. 

Values ill Coutim6tv(‘H per 1 soc, of Molecular Hpectls at 0" 0. 

Harao, 

jftt 

u 

Theoretical. 

U 

Oalculatcd 

from 

i) 

0 

w 




Density. 




Hydrogen, 

2-00 

183913 

183912 

169444 

163302 

160166 

Methane, .... 

16-91 

65207 

64924 

69817 

67649 

63011 

Ammonia, 

16*93 

G3212 

63112 

58147 

56039 

51531 

Water vapour, . 

Hydrogen liuorido, . 

17-88 

01510 

61398 

56568 

64617 

50132 

19-85 

68378 

67431 

52913 

50995 

46893 

Acetylene, 

25'82 

51180 

50545 

46669 

44881 

41270 

Hydrogen cyanide, . 

26-84 

60186 

49803 

45885 

44222 

40665 

Carbon monoxide, . 

27-79 

493.38 

49281 

45404 

43758 

40238 

Ethylene, 

27*82 

49312 

48844 

45001 

•13370 

39881 

Mtrogen, 

27*86 

49276 

49164 

45296 

43655 

40143 

Air, ..... 



48481 

44667 

43048 

39686 

Hitric oxide, . 

29*81 

47637 

47562 

43821 

42232 

38836 

Ethane, .... 

29’82 

47629 

46759 

43081 

41619 

38179 

Oxygen, .... 

31*76 

46152 

46120 

42492 

40952 

37657 

Methyl alcohol, 

30-79 

46873 

45810 

42206 

40676 

37406 

Methyl amine, . 

30-84 

46835 

46651 

42983 

41423 

38091 

Methyl fluoride, 

33-76 

44764 

43893 

40441 

38974 

36839 

Hydrogen sulphide, . 

33-82 

44707 

44403 

40910 

39427 

362.66 



TABLE LXXo. — continued. 


SubvStance. 

Values in Centimetres per 1 sec. of Molecular Speeds at 0° 0. 

Name. 

* |E 

U 

Tbooretical. 

U 

Calculated 

from 

Density. 

0 

0 


Phosphine, 

33*82 

44707 

44001 

40539 

39070 

35927 

Hydrogen chloride, . 

36*18 

43241 

43259 

39856 

38411 

35321 

Fluorine, .... 

37-70 

42362 

43190 

39793 

38350 

35265 

Allylene, . . ’ . 

39-73 

41264 

41241 

37997 

36620 

33674 

Propylene, 

41-73 

40263 

39611 

36495 

35164 

32343 

Carbon dioxide, 

43-67 

39358 

39207 

36123 

34814 

32013 

Nitrous oxide, . 

43-74 

39327 

38161 

35159 

33885 

31159 

'Ethyl amine, . . ^ 

44-75 

38880 

38658 

35616 

34326 

31564 

Ethyl alcohol, . 

15-70 

38474 

38169 

35167 

33892 

31165 

Methyl other, , 

45-70 

38474 

3812G 

35126 

33853 

31130 

Ethyl fluoride, . 

47-67 

37671 

37183 

34258 

33016 

30360 

]\rothyl chloride, 

r)0*09 

36760 

36849 

33950 

32719 

30087 

Methylene lluoride, . 

51*61 

36204 

36036 

33201 

31997 

29423 

Cyanogen, 

51*68 

36166 

36072 

33234 

32029 

29453 

Butylene, 

r)r>‘64- 

34869 

34853 

32111 

30947 

28458 

Acetone, .... 

57-61 

34267 

34281 

31584 

30439 

27991 

Butane, . . ... 

57-64 

34258 

34196 

31506 

30364 

27921 

Carbonyl sulphide, . 

59*61 

33687 

33418 

30789 

29673 

27286 

Sulphur dioxide, 

63*58 

32610 

32128 

29601 

28528 

26233 

Ethyl chloride, 

64*00 

32512 

32546 

29985 

28898 

26674 

Nitrosyl chloride, 

64-99 

32263 

31898 

■ 29389 

! 28324 

26045 

Chlorine peroxide, . 

66-94 

31789 

31761 

29262 

1 28202 

26933 

Boron fluoride, 

67-47 

31665 

31882 

29373 

28309 

26031 

Chlorine, 

70-36 

-31007 

30752 

28333 

27306 

26109 

Ethyl etlior, 

73-52 

30334 

30148 

27776 

26769 

24616 

Butyl fluoride, . 

75-49 

29935 

30183 

27808 

26801 

24644 

Arsine, .... 

77-43 

29558 

29519 

27197 

26211 

24103 

Hydrogen bromide, . 

80-36 

29014 

29337 

1 27029 

26049 

23964 

Hydrogen selenide, . 

80-80 

28935 1 

28999 

26717 

25749 

23678 

Chlorine monoxide, . 

86-24 

28007 

27957 

25758 

24824 

22827 

Phosphorus trifluoride, 

87-37 

27822 

27888 

25694 

24763 

22771 

Nitric peroxide, 

91-38 

27208 

29725 

: 27387 

26394 

24271 

Carbonyl chloride, . 

98-15 

26253 

25896 

23858 

22994 

21144 

Phosphorus oxyfluoride, . 

103-25 

25597 

25273 

23284 

22440 

20635 

Silicon tetrafluoride, 

103-58 

25556 

25552 

23542 

i 22688 

20863 

Phosphorus pentafluorido, . 

125-07 

23257 

22880 

21080 

1 20316 

18681 

Hydrogen iodide, 

126-90 

23089 

23026 

21215 

20446 

18801 

J fydrogen tellurido, . 

128-04 

22986 

22882 

21082 

20318 

18683 

Phosphorus chlor-fiuoride, 

157-67 

20714 

20863 

19222 

18525 

17035 

Bromine, .... 

158-72 

20645 

20286 

18690 

18013 

16664 

Mercury, .... 

190-80 

18401 

18356 

16912 

16299 

14987 

Iodine, .... 

-251-80 

16391 

16422 

15130 

14581 

13408 




TABLE LXXd. — Values of Q, for Various Vapours. 


SuLstaiico* 







— 

o 


AuUieriiy, 

Nanio. 

|ia 




Methyl fornifit(3, 

59-58 

33‘’*3 

32(iH0 

L. Meyer Sc.bumann 

Propyl alcohol, 

59-61 

97-4 

36080 

i8tend(d 

Isopropyl „ . 

59-6 1 

83-8 

35350 


Ethyl formate 

73-49 

54-3 

30490 

L. Mi^ycr (fe Schumann 

. Methyl acetate, 

73-49 

57-3 

30610 

*> 

Butyl alcohol, 

73T)-J 

116-9 

33970 

Stoudel 

,, „ Tflo, 

73-53 

108-4 

3-2970 

■jj 

'rortiavy, 

73-53 

83-9 

31840 

7 ' 

Carbon disulphide, . 

75-55 

0 

29830 


Benzol, 

77-4:6 

0 

29540 


Propyl chlovi(l(‘, 

77-1)1 

16-1 

29280 

Steuded 

Ethyl acetate, .... 

87 --lO 

77-1 

28930 

L. Meyer iSr, Scdiuinaiin 

Methyl propionate, . 

87-10 

79*6 

29040 

M 

Propyl formate, 

87-40 

80-.1 

290iK) 

1 1 

Butyl cliloiido, 

91-83 

78 

28290 

Sunulol 

)) fj Tso, . 

91-83 

(>8%5 

27900 


„ „ Tertiary, . 

91-83 

53 

27210 


Ethylene chloride, . 

1 98-18 

83-5 

27570 


Ethylideno „ ... 

98-18 

59-9 

266:3) 


Isobutyl formate, 

101-31 

97-9 

37610 

L. iM<».yer A-. Scdnnniuin 

Ethyl propionate, 

101-31 

133-3 

: 37680 

»> 

Methyl butyrate, Iso, 

101*31 

93-0 

37140 


Popropyl acetate, 

JOl-31 

100-9 

276S0 


Ethyl bromide, 

108-18 

38-4 

24530 

Sb’iidid 

Amyl formate, 

115-23 

133-3 

36830 

fv. Meyer 8obumann 

. Isobutyl acetate, 

1 15-23 

llG-t 

26580 


' Ethyl butyrate, 

115-32 

119-8 

26700 


,, ,, Iso, . 

115-23 

110-3 

26370 

^ t 

Methyl valerate, 

115-33 

IIG'7 

267-20 


Propyl propionate, . 

115-22 

136-8 

26750 


Chloroform, .... 

118-45 

61-2 

24290 

^StoudeI 

..... 

118-45 

0 

23810 

Tuluj 

'/ Propyl bromidi‘, 

122-09 

70-8 

24280 

Steiuhd 

Isopropyl „ ... 

123-09 

60-0 

23890 

y 5 

Iso butyl propionate . 

139-13 

136-8 

25770 

L. ]\ley(‘r & Schumann 

Ethyl valerate, 

129-13 

134-4 

35690 


^ Propyl butyrate, 

129-13 

142-7 

25960 

>) 





TABLE hXyi'D,' '-’Continued. 


{Substance. 





Kamo, * 

ja 

5 


Authority. 

Trichlor ethane, 

132*36 

7r-2 

25530 

Steudel 

Isobutyl bromide, 

136*00 

92*3 

23720 


Metbyl iodide, 

140*81 

44*0 

21700 


Ethylene chlorobromido, . 

142*36 

104-5 

23560 

jj 

Amyl propionate, 

143*04 

160*2 

25180 

L. Meyer <& Schumann 

Isobutyl butyrate, 

143*04 

156-9 

26070 

It 

Isobutyl isobutyrate, 

143*04 

146-5 

24770 

tt 

Carbon tetrachloride, 

152*63 

76-7 

21890 

Steudel 

Ethyl iodide, .... 

154*72 

72-3 

21600 

JJ 

Amyl butyrate, 

156*95 

178-7 

24550 

L. Moyer & Schumann 

„ „ Isu, 

156*95 

169*0 

24280 

JJ 

Isobuiyl valerate, 

156*95 

168*7 

24810 

?j 

Propyl iodide, .... 

168*63 

102 0 

21580 

Steudel 

Butyl iodide, .... 

182*54 

130*0 

21510 

JJ 

Isobutyl iodi(h‘, 

182*54 

120*0 

21240 

it 

Ethylene bromide., . 

186'54 

131’G 

21320 

j» 

Hromoform, .... 

250*99 

151*2 

18820 

j' 


Dihtrtbution of Speefb, eto. 

According to l\Iax well’s law the curve representing tlie propable distribution of 
inoi ocular speeds has the equation — 

And the arithmetical moan value ™ 

O = 4 TT /iwy^J dci ) . =2 (wfcni) ~ ^ 

where /rm = p/2P, so -i 

n = ^®i!=VP/pX^ ■5957691216. 

Out of every 2T molecules, if n represent the number which move with a velocity w in a 
direction making angles 9 and </> with reference to a hxed axis, and if the gas have 
a velocity of translation = 0 then, — 

n - N(ir-'/«)i)’’e ' ’“"('•‘--^0 '+" V<?<o Hi 11 . 

And if i/™ number of all that move with a velocity between w and w + dw we get 

v = N(:r-V,w)“o>Va) j%h sm 5e-'™(»-2«.oco3*+oi!), 
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and if the gas have no motion of translation : — 

V = 4 Ntt “ “■ , 

This will give a maxirntinx value for v when km<,r - 1, and the value of m whi(ih gives this 
result will be the most probable velocity, m ^ V/. 

(p/2P)W'‘=l atKlW“ = 2Py^. 

W = VP//)X P4142135G24 

And as already stated, — 

ir=-^P/px 1*7320508076. 

0, E. Meyer finds that for oxygen at 0“ (1 — 

W = 376*6 metros per second ; 


and he calculates that out of every 1000 molecules — 


13 to 14 molecules have a speed below 


100 metres per second 


81 „ 

82 

}) 

„ betw’'eeu 100 and 200 

73 

166 „ 

167 

}> 

') >1 

200 „ 300 

77 

214 „ 

215 

)5 

I'* u 

300 „ 400 

51 

202 „ 

203 

) ' 

1) 33 

400 .. 500 

33 

151 „ 

152 

>1 

11 37 

500 „ (IQO 

15 

91 „ 

92 


11 51 

600 „ 700 

3 3 

76 „ 

77 

31 

a]>ovc 700 

13 

ll tll(5 

usually 

accopied 

atmoH})h<>re 3 

760 mm. of 

ice cold 


10 13190 '538656 dynes per cm. square, we got-- 


>> 

it 

a 

ii 


mercury »» P 


U - 1743-436725/^/; 
O -- 1606-259169/^; 
O -ir)48-0G7261/Vp 
W«1423-510125/V; 


TABLE T.XXK.--~«Rpeed of Round Waves. 

Closely connected with the speeds of the molecules is speed of sound waves in a nuHliunu 
Newton's formula for the speed of sound waves — 

^ (0 = 

where e - elasticity of substance, and t’=- volume of unit mass, gave results considerably too 
low. By introducing into this expression Laplace’s correction we gefc the ecpiation— 

<i)= ^y/<efJ 

which is sufficiently accurate for all practical purposes; hero as hoforo. 

For gases we'may take e«P, and for all substances ?;« 1; the Newtonian fornuila 
then becomes 


<*>=: ^F/p 
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and the corrected expression: — 


We have already seen that — 
therefore — 


w “ or CO® = f<pjp. 


U® = 3P/p 


6 o 

ISTow if A be the length of a sound wave, and n = the number of vibrations per second, then 

co~w.A 

and as n and A can be experimentally determined, we have an almost direct method of 
determining co, and consequently U and O. 

For most gases (^'. 0 ., all with diatomic molecules) we may put «= 1*405 and 

0 ) = 1*1853^5^ =0-68435U=:0*7427935a 

As to the variation of « with cliango of temperature, we gel (theoretically) 

^/1 4-a^ sjl +0*00367]^=o)„(l -f 0'001835^), where t is comparatively small. 

For air at 0“ 0. we got U = 48481 cms. per second ; 

(0 = 33178 cms. „ „ = 1089 ft. per second. 

It will be seen that this agrees very closely with the experimental results given in Table 
LXXe,. 


The expression 

_ at 1*1 

~ Vl-f ar == cuy( 1 4- Y "■ 

gives us very nearly 1 ft. as the change in velocity for every degree Fahrenheit change in 
temperature. 

Airy gives o> at 0” F. ==1050 ft. per second, which works out, with the increment of 
1 ft. per degree, to 1082 ft. at the melting point of ice, Btone^s experiments gave, as a 
moan value, that co at 32° F. ~ 1090'G ft. per second. 


V2^ ^l-2-3 \2) l-2'3-4 \2; 
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TABLE LXXiSi.-Siwod of Bomul in Gasos. 




VaiuoH or (a. 




Qm or Vapour, 

Calculated 

Mxperimon tally <lotormino»U 

• r 0. 

Authnri ty^ ete. 


metres nor 






seeoua. 

J\t<d.reH nor 

EiMit per 





Hocomt. 

HCttond. 



Air 

331 ’78 



0" 

Kerb am, 1708 



348*08?*. 

1142 

? 



337 

1105*6n 

if 

French Ae.aclcmy, 1738 



340*9 

11 18 *4?*. 

16*9 

Huroau den LongitudiH, 1822 



332*4 

1090*6n 

0 

Btampfer& Myrhaeh, 18*23 



332-77 

1091 -Sn 

0 

Moll and V. Hceh, 1823 



333* 

1092 -n?-. 

0 

Dulmig, 1829 



332*4 

1090*6n 

0 

liravttis atid Martin, 1845 



333* 

1092-5A 

0 

MasHoi), 1857 



380 -(ifi* 

1084*9/*. 

0 

lit) Rmtx, 3863 



331*37 

lOSlfPr. 

0 

R(‘gnanlt (Hhm’tdiMi.), 1864 



330*71 

lOHfrU/*. 

0 

,, (ititor, dint), 1864 



329 -i) 

1082 *4 /*, 

0 

,, (long dint), 1861 



332-0(1 

,1089*4r, 

0 

Schncidadi, 1869 



332*4 Ir. 

1090*6 

0 

Htonf, 1871 



332*5 

1090*9?*. 

0 

Kayse.r, 1877 



381 •893'* 

U)88*9/% 

0 

Wulliicr, 1878 

Bliiildny, 1881' 



331*676 

KWH *2?*, 

0 



331*2 

1086 -(in 

0 

Violin and Vuutier, 1888 



331 -1* 

1087 *3/*. 

O'tolOO" 

Gcrona aanl Mfii, 1888 



306*6 

1002*6/*. 

46’'-(i 

Oreely, 1888 

4> »* 



309*7 

1016-1/*. 

37*8 



317-1 

1040*4/*. 

-25*7 

M M 



826*1 

1069*9r. 

- 30*9 


Hydrogen 

1268 *01 



0 




1269*5'* 

4165*1/% 

0 

Dulnng, 1829 

Coal gas 


r2R(!'-36-2* 

4220*4/*. 

0 

/ansh, 1866 


400 --137* 

1609-lr. 

0 

»» 

Mothano 

431*87 



0 



431-82* 

H16*7r, 

0 

MusBoti, 1857 

Ammonia 

1 418*86 


0 




416-00* 

1361*8/*. 

0 

) 3 ) > 

Water vapour 


415-99* 

1365*0'/% 

0 

Wfdlner, 1878 

406*84 



0 



401* 

1315*6?*. 

0 

Masson, 1857 



402-4* 

1320*2?*, 

93 

.higi'r, 1889 

Carbon monoxide 


410-0* 

1345) *2/% 

96 


337*64 



0 

i» »> 

Ethylene 


337-129* 

1106*1'/*. 

0 

Wiillmu*, 1878 

317*73 



0 : 



314* 

1030*2/% 

0 

Dulmig, 1829 



318-73* 

1045*7?*. 

0 

Masson, 1857 

Nitric oxide 


316-902* 

1036*4r. i 

0 

Wiillner, 1878 

326*00 



0 

Oxygen 


325* 

1066*3?% 1 

0 

Masson, 1857 

316*84 



0 

Hydrogen sulphide 

296*65 

817-17* 

1040*0'/*. 

0 

0 

Dnlong, 1829 

Hydrogen chlornio 


289-27* 

949*1?% 

0 

Masson, 1857 

295*92 



0 ! 

Carbon dioxide 


297-00* 

974*4/% 

0 


260*20 

0 

> > 1) 
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T ABLE LXXej. — continued. 


Gas or Vapour. 

Calculated 
metros per 
second. 

Values of w. 

Exper i mentally d etermined. 

f 0. 

Authority, etc. 

Metres per 
second. 

Feet per 
second. 

Carbon dioxide 


261*6^ 

858 -Sr. 

0 

Duloug, 1829 



256-83* 

842*6r. 

0 

Masson, 1857 



281-91* 

924 -7r. 

0 

Zoch, 1866 



259-283* 

850 ^r. 

0 

Wulluer, 1878 



263* 

862 -On 

0 

Martini, 1880 

Laufxhing ^as 

259*94 



0 




259-636* 

851 *8/*. 

0 

Wiilluer, 1878 



264* 

866 -Ir. 

0 

Martini, 1880 

Alcohol vaj>our 

233-71 



0 




230-59* 

756*5n 

0 

Masson, 1867 



271-0 

889 -Ir. 

80“ to 85“ 

Noyreneuf, 1886 



235 *7 

773'3r. 

48“ 

Jager, 1889 

Cyanogen 

No data. 



0 




-229-48* 

752-9/'. 

0 

Masson, 1867 

Sulphur dioxide 

211*56 



0 




209 00* 

685*7r. 

0 

9 7 7 7 

Chlorine 

212*20 



0 




206-4* 

677 •2r. 

0 

Martini, 1880 



205-S* 

673 *6a 

0 

Streckor, 1881 

Ether vapour 

180*31 



0 




179-20* 

.587-9?'. 

0 

Masson, 1857 



194-4* 

627-8/'. 

35“ to 40“ 

Neyreneuf, 1886 



183-1* 

600*7?'. 

>20“ to 23“ 

Jagor, 1889 

Carbon disulphide 

No data. 





vapour 


189-00* 

620-3?*. 

0 

Masson, 1857 

Silicon tetralluorido 

No data. 



0 




167-40* 

549 '2r. 

0 

J} 3J 

Broniino vapour 

141*28 



0 




135-0* 

442*9?*. 

0 

Strecker, 1881 

Iodine vapour 

112*16 



0 




107-7* 

353 -Sr. 

0 

? j > j 


Where t is affixed to numbers in cols. 3 and 4, it denotes that they have been calculated 
from the corresponding numbers in the other cohimn, 

Tn this table k is taken as 1*405 for gases composed of diatomic molecules ; for all others 
the values are taken from experimental results. 

* In all cases where an asterisk is inserted in col. 3, the numbers give the velocity of 
sound in pipes filled with the gas or vapour : this is never quite the same as in a large 
mass of the gas. Von Helmholtz gives the formula 



where to = Velocity of sound in tube filled with gas. 

0 )^ = Velocity of sound in large, practically uuconfined, mass of gas. 

11 ^ Diameter of tube. 

H = Frequency of the note sounded. 

0 = A constant which, according to v. Helmholtx, has a value depending only on the 
friction coefficient of the gas, but according to XirchhutT it depends on other things as well. 

The velocity of sound also depends on the intensity, but the law relating to this has not 
been satisfactorily indicated. 
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TAIHjE LXXUjj.— Velocity of Htmiul in Liciuids. 


imvo, for all Bubatancoa, — 

<11® . K^/p 

represeiita tlio adiabatic elasticity. ^ 

ing Es for the iMothurmal ckKticity, which can he detonuined by dinict. iixpcrimontB, 
a,— 


for liquids, — 

, c, - c„ = VTEfl = c,. - a® Vm 

|fes’Co-efficient of cubical expansion, 

Yoltime of unit mass, 
r fea Absolute temperature. 

|nantities ^ V being dotemined cxperimmitally, we can easily calculate 

at tbe point of maximum density (practically* 4 (1) wc iimsl have a«^0, 
i^^uently and 

Therefore at 4** U 


ft) in water =» 

} 

, In absolute units, « 2*03 x 10^^^ ]>raciically, and p- I 
■ • so <t) in ems, per second * ^726366000000 — 142478 
velocity at 0*" C. would bo higher, as a would thou bo negative. 


(J) Water and Simple Liquids. 



YaluoH of «. 



‘ : Description. 

per se(‘on(l. 

Kcoi per 
acootnl. 

f a. 

Auiliority, etc. 

Lake of Geneva, .... 

im 

4708r. 

8‘'n 

tJolladon ryul Stdinn, 1827 

Seine, 

lt37'I 

471 4 -On 

15 

Wertlieiin, 1848 

. . 

1528-6 

5014*8^ 

30 



1652-2 

5420 -Cr. 

60 


, j ..... . 

17247 

5658 -5^ 

60 

Martini, 1888^ 


DiOO 

4589 -Or. 

3*0 

. 5, . 

H37 

471 4 ■6n 

13*7 

>5 If 

J, ..... . 

1457 

4780 

25-2 


otethylic (absolute), 

1264 

4147n 

8*4 

W<*rtheiiu, lil8 

Yj,,* ' # , . 

1150*8 

380.5 •2r. 

23*0 


1M5 

3750 -Or. 

0 

Martini, 1888 

. 

1150 

3802 -Sr. 

0 

‘Wertheim, 1848 

turpmutiue, 

K171 

4498 'Ir. 

3-5 

Martini, 1888 


1212-3 

8977’4r. 

21 

\Vertbciin, 1848 



V'' - 

1306 

4!576'8r. 

7*4 

Martini, 1888 





TABLE LXXk^. — continued. 


(2) Solutions and Mixed Liquids. 


• 

Description. 

Values of ft). 

f 0 . 

Authority, etc. 

Metres 
per second. 

Feet per 
second. 

Alcohol (11%) + water .... 
Concentrated solution of NaCl 

}}- j) >j ■ • • 

„ „ NaNOs 

/ )) J 5 J J * • • 

,, ,, HS 2 CO 3 

Solution of Ka 2 S 04 (11*78%) . 

Ooncenti-ated solution of lNa 2 S 04 

>> >> >> • • • 

Concentrated solution of KNO;j 

Solution of Ca 0 l 2 (43*42 %) *. 

1496 

1661*6 

1661 

1669*9 

1650 

1694 4 
1526*1 
1683*5 
1628 

1516 

1979*6 

4908 *2n 
5123 *4?-. 
5449 'hr, 
U7B'7r, 
6413*4?*. 
5231 Or, 
5002 *9?*. 
6195*3r. 
501 3 * 2 ?*. 
4970*6?*. 
6494 *7?*. 

4 ° *4 
18*1 
14*7 
20*9 
15*3 
22*2 
20*0 
18*8 
14*7 
14*4 
2*2*5 

Martini, 1888 
Wertheim, 1848 
Martini, 1888 
Wertheim, 1848 
Martini, 1888 
Wertheim, 1848 

>> j> 

Martini, 1888 

Wertheim, 1848 


TABLE LXXnjg.— Telocity of Sound in Solids. 

In uords and tliin bars we may have lateral shrinkage or expansion accompanying 
longitudinal disturbances, and in such cases — 

/ E" 

„ where E=s: Modulus of Elasticity (see Table XIX.). 


E- 


901 ^ 
3K + C 


(see Table XIX.). 


In solids extended in every direction we may have sound waves, i,e.^ waves of longi- 
tudinal disturbance, propagated with the velocity : — 


<0 



3K+4C 

3p 


For rods where the diameter is very great we have from the first equation given in this 
sub-section^ — 




We can by Kundt’s dust method determine w in rods and bars with a fair degree of 
accuracy, and p being easily ascertained, we can thus make very close approximations to 
the value of E. 


The values in the following table marked with an asterisk are calculated on the sup- 
position that the velocity of sound in air at 0“ C. is 3*32 '41 2 metres per second : the original 
investigators gave their results in terms of the velocity in air. 
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TAliLK 

LXXr,.- 

^mhfinniui. 




(I) Muialn, 



Ddscn^iiion. 

Yahio 

MotrCH IKM* 
HOfOUd. 

of w in ** 

h\mi per 
.soeoJid. 

t (!. 

AuUiouty, etc. 

Ahiminmni, 

snO'S* 

16767-9 


Masson, 1858 

Cadmium, 

2809-5* 

7677-2 



Cobalt, , , . . ’ . 

4730-3* 

16519-5 


Chladni, 1802 

Copper, 

3988-9* 

130871 


382i>'iP‘’ 

12503*4 


Masson, 1868 


3670-1* 

12042*1 

10" 

lYsi'tlioiui, 1844 
Maasmi, 1868” 


3567 -K* 

11672-7 

15" to 20 

Cold, 

2084*1^ 

6837*7 


,, unaimwiUid, . . . « , 

21 M -H* 

0938*4 

10" 

Wpidbeim, 1844 

,, ail no a led, 

17'13-4* 

5719*9 

15" til 20" 

> y M 

Iron, 

6 i;) 0 -o« 

16830-9 

15“ to 20'' 

hi }i 



5021 -ii* 

10476*2 


Masson, 1868 

,, wire, 

4918-3* 

16137-9 

10’ in 20" 

VVertheim, 1844 

,, steel, 

5139^ 

ltlS60-4 

if 

(Oabudated) 

,, ,, soft, 

4988* 

lt!3(!n-() 

15" td 20" 

Wcrtbdm, 1844 

,, blue lompcr, .... 

4886-3’ 

10031*3 

10" 

it 

4916-1* 

10227*5 


Maasou* 1868 

)) j) ...... 

511119-0* 

16729*2 


KuucU, 1866 

Lead, pure, 

1321-6* 

4330*0 


Masson, 1858 

,, soft, 

12-28-9* 

4031*9 

15" to 20" 

Werthoim. 1844 

3^1 art'll eMiiini, 

460-2 

15098*6 


Meide, 1892 

Nickel, 

4979-5* 

16637*1 


Manson, 185H 

Palladiiuii, 

3077-8* 

10097*9 

10” 

WcHlunni, 1844 

32(10-0* 

10698*0 


Mas, son, 185B 
lVei’theim,*i841 

it >» 

Platinum, 

2795-6* 

; 9172*0 


,, not aimealed, .... 

2736-8* 

8979*1 

10" 

,, annealed, 

Silver, 

2688-2* 

8819*6 

15” tn 20" 

2045-0* 

8677*9 


Masson, 1858 
WwUmui, 1H44 

„ bard, ...... 

2077-7* 

8785*2 

10” 

,, soft, ...... 

Tin, 

2608 -4* 

8657*8 

16" to 20" 

t* If 

2498-1* 

8179*5 


Ohkdni, 1602 

»» 

Zinc, 

2648-7* 

8673*6 


Masson, 1858 

2483-4* 

8 180 -5 

la*' 

Cwosa, 1888 

3703-1* 

12149*4 


Masson, 1856 

,, ....... 

3686-5“ 

12091*0 

13" 

Coiusa, 1888 


(2) Alloys. 


Brass, 

3483*7"^ 

11429*6 


Masson, 1803 

,, unaauouled, ..... 

3239-0* 

10626*7 


Wortheim, 1844 

,, rod 6 mm. thick, .... 

3613-8* 

11866-4 


Kwndt, 1866 

„ another similar rod ... 

ZnsSn, ....... 

3629-9* 

11909*2 


3336-4* 

10946*3 

13" : 

Oovosa, 1888 

ZnSn, ....... 

2982-7* 

9786*9 

13" 

ZnSriQ, ....... 

2711-2* 

8895*1 

13" 

) t 
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TABLE LXXSg. — coniinned. 
(3) Varioita Solids* 


• 

Description, 

Value of ft) in 

i:” 0, 

Authority, etc. 

Metres per 
second. 

Beet per 
second. 

Glass, 

6991 

19655*7 


Stefan, 1868 


5066 ’0* 

16620*9 


Kuiidt, 1866 

>} ..... 4 * 

Burnt clay, ...... 

6202-2* 

17067-7 

15^0 17" 

Warburg, 1869 

3656-5* 

11996*5 


Ohladni, 1802 

Ivory, 

3016*4* 

9896*4 


Ciccone & Campanile, 1891 

Wo<)d, beech, 

3412 

11194*3 


Melde, 1892 

,, cork (bark), 

430 to 530 

141*1 to 144-4 


>f ii 

fir, 

5256 

17244-3 


Stefan, 1868 

,, ,, ...... 

4179 

13710*8 


MoUie, 1892 



3381 

11092*6 


f) ft 

Shilke, 

1320 

4330*7 


Stefan, 1868 

ParaflOin, 

1306-6* 

4283*5 

15“ to 17“ 

Warburg, 1869 

Stearin, 

1379 •7-" 

4526*6 

15“ to 17’ 

3) »3 

Suet, 

460 

1509*2 

18° 

Stefan, 1868 

Tallow 

390*2* 

1280*2 

15° to 17“ 

Warburg, 1869 

Wax, 

863*6“ 

2833*4 

15“ to 17“ 

9) 9) 

, , . . . . . . . 

880 

2887-2 

17“ 

Stefan, 1868 

,, ....... 

630 

2066*9 

25° 

t9 9$ 

,, 

451 

1479*7 

1 28“ 


Caoutchouc string, 

46 

150*9 

i 

\\ 1872 

,, black vulcanised, . 

54*0 

177*2 

0° 

Exner, 1874 

>5 )J • • . 

30*7 

100*7 

50° 

9 9 9 9 

,, red vulcanised, 

69*3 

227*4 

(f 

9 9 9 9 

)) ... 

36*6 

120*1 

57° 

99 9 9 

)) n ... 

33*9 

111*2 

70° 

9 9 9 9 

, , hose, 

25 to 30 

82 to 98*4 


Stefan, 1868 

,, grey vulcanised rod, 

43*2 

141*7 

0” 

Exner, 1874 

»> if if • ’ 

32*3 

106*0 

45° 

Si 3 3 

,, „ „ very hard, 

150 

492*1 


Stefan, 1808 

Tissue paper stretched with 100 grms., . 

1989 

6525*7 


Melde, 1892 

Writing,, ,, 900 ,, 

2107 

6912*8 


33 33 

Cotton string ,, 1000 ,, 

1260 

4133*9 


33 33 

Liiaen string ,, 1000 ,, 

1815 

5954*8 


33 a 

Black oilcloth ,, 1000 ,, 

559 

1834*0 


it 3) 

Sheepskin dressed red ,, 100 ,, 

471 

1545*3 


S3 3 3 
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TABLE LX Velocity of Sound in Dry Air, from - 40* 0. to + 60’ 0. 
From lh(i Data of Giccone and (’ainpiuiilo. 



Valittw of to in 


Values <>( to hi 



VulneH nf to in 

f 0* 



a. 

- -- — - 


r 

ik 




Metros 



Mcircm 

Feoi 



M‘'1rcs 

lA'-ot 


per aoooiid* 

per second. 


pcir Hucontl. 

pur Mucuini. 



pur Hfcouil. 

pur Huoond. 

0 

-40 

305-37 

1001-9 

-22-5 

316-65 

10:18-9 


f)" 

3-27-55 

1074-6 

- 39%^> 

306-70 

1003-0 

~22 

316*97 

1039-9 


4*5 

327-86 

1075-7 

-39 

306*03 

1004-0 

-21*5 

317-28 

1041-0 


4 

328-16 

1076-7 

- 38*0 

306*36 

1005*1 

-21 

317-60 

1042-0 


3*5 

3-28-47 

1077-7 

-38 

306-68 

lOOG-2 

-- 20*5 

317-92 

1043*1 


3 

.328-77 

1078-7 

- 37-5 

307*01 

1007*3 


318-24 

1044-1 


2*5 

329-08 

1079-7 

-37 

307*34 

1008-3 

■ 19*5 

318*55 

1045*1 


2 

329*38 

1080-7 

- 36f) 

307-67 

1009-4 

- 19 

318-87 

1046*2 


1*5 

329*69 

1081*7 

3G 

307-99 

1010-5 

-- 18*5 

319-18 

1017-2 


1 

329-99 

1082-7 

- 35*5 

308-32 

1011-6 

-- 18 

319-19 

1048*2 

... 

0-5 

330-30 

1083-7 

-36 

308-64 

1012-6 

- 1 7-5 

319*81 

1049-;i 


0 

330-60 

1084 -7 

~ 34*5 

308-97 

1013-7 

17 

320*12 

1050*3 

•f 

0*5 

330*90 

108.5-7 

-34 

309-29 

1014-7 

- 16-5 

320-43 

1051*3 


1 

331*21 

1086-7 

- 33*5 

309-61 

1015-8 

-16 

320*75 

ior.2-:i 


1*5 

331*51 

1087-8 

-33 

309-93 

1016-8 

~ 15*5 

321-06 

105;5-4 


2 

331*81 

1088-6 

- 32T) 

310-26 

1017-9 

--15 

321*37 

1054*4 


2-5 

33-2-1 1 

1089-6 

-32 

310-58 

1019-0 

~ 14*5 

321 *68 

1055-4 


3 

332-4 1 

1000*6 

-31T) 

310-91 

1020-1 

-14 

321*99 

J 056-4 


3*5 

;i3-2-72 

1091*6 

-31 

311-23 

1021*1 

- 13*5 

322*31 

1057-5 


4 

:i3;i-()2 

1092*6 

- 30-5 

311-55 

1022*2 

- 13 

322*62 ! 

1058-5 


4*5 

333-32 

1093-6 

-30 

311-86 

1023*2 ’ 

-12*5 

322*93 

1059-5 


5 

33.1-62 

1094*6 

-29-5 

312-18. 

1024*3 

-12 

323*24 

lOCOf) 


5*5 

333-92 

1095*5 

-29 

312-51 

1025*3 

-11*5 

323*55 

1061-5 


6 

334-22 

1096*5 

-28-6 

312-83 

1026*4 

-11 

323*86 

1062-5 


6-5 

331.-52 

1097*5 

-28 

313-15 

1027*4 

- 10*5 

324*17 

1063-6 


7 

334-82 

1098*5 

-27-5 

313-47 

1028*5 

-10 

324*48 

1064-6 


7*5 

33,5-12 

1099*5 

-27 

313-79 

1029*5 

- 9*5 

324*79 

1065-6 


8 

335-42 

1 100*5 

-26'6 

314-11 

1030*6 

9 

325*09 

1066-6 


8*5 

335-72 

1101*5 

-26 

314-43 

1031*6 

- 8*5 

325*40 

1067-6 


9 

336-02 

1102*4 

-26-6 

314*75 

1032*7 

- 8 

325*71 

1068-6 


9*5 

336-31 

1103*4 

-25 

315-07 

1033*7 

- 7*5 

326*02 

1069-6 


10 

336-61 

11044 

-24-6 

315*39 

1034*8 

- 7 

326*33 

1070'6 


10-5 

336-91 

11054 

-24 

315*70 

1035*8 

- 6*5 

326*63 

1071-6 


11 

337-21 

1106*3 

-23-6 

316*02 

1036*8 

- 6 

326*94 

1072-6 


11*5 

337-60 

1107*3 

-23 

316*34 

1037*9 

- 5*5 

327*25 

1073-6 


12 

337-80 

1108*3 
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TABLE LXXpj. — continued. 



Values of 0 in 

fO. 

Metres 

Feet 


per socoikI. 

per second. 

1^5 

338-10 

1109*3 

13 

338*39 

1110*2 i 

13*5 

338*69 

1111*2 

14 

338*99 

1112*2 

U‘5 

339*28 

1113*1 

15 

339*58 

1114*1 

15*5 

339*87 

1115*1 

16 

340*17 

1116*1 

16*5 

340*46 

1117*0 

17 

340*76 

1118*0 

17*5 

341*05 

1118*9 

18 

341*35 

1119*9 

18'5 

341*64 

1120*9 

19 

341-93 

1121*8 

19*5 

342*22 

1122*8 

20 

342*52 

1123*8 

20*5 

342*81 

1124*7 

21 

343*10 

1125*7 

21*5 1 

343*39 

1126*6 

22 

343*69 

1127*6 

22*5 

343*98 

1128*6 

23 

344*27 

1129*5 

23*5: 

344*56 

1130*5 

24 

344*85 

1131*4 

24*5 

345*14 

1132*4 

25 

345*43 

1133*3 

25*5 

345*72 

1134*3 

26 

346*01 

1135*2 

26*5 

346*30 

1136*2 

27 

346*59 

1137*1 

27*5 

346*88 

1138*1 

1 28 

347*17 

1139*0 



Values of w in 

ra 

Metres 

Feet 


per second- 

per second. 

28“5 

347*4*6 

1140-0 

29 

347*75 

1140*9 

29*5 

348*04 

1141*9 

30 

348*32 i 

1142*8 

30*5 

348*61 I 

1143*7 

31 

348*90 

1144*7 

31*5 

349*19 

1145*6 

32 

349*47 

1146*6 

32*5 

349*76 

1147*5 

33 

350*05 

1148*5 

33*5 

350*33 

1149*4 

34 

350*62 

1150*3 

34*5 

350*91 

1151*3 

35 

351*19 

1152*2 

35*5 

351*48 

1153-2 

36 

351*76 

1154*1 

36-5 

i 352*05 

1155*0 

37 

352*33 i 

1155*9 

37*5 

352*62 

1156*9 

38 

352*90 

1157*8 

38*5 

353*18 

1158*7 

39 

353*47 

1159*7 

39*5 

353*66 

1160*6 

40 

354*04 

1161*6 

40-5 

354*32 

1162*5 

41 

354*60 

1163*4 

41*5 

354*89 

1164*3 

42 

355*17 

1165*3 

42*5 

355*45 

1166*2 

43 

355*73 

1167*1 

43*5 

356*01 

1168-0 

44 

356*29 

1168*9 



Values of 0 in 

fO. 

Metres 

Feet 


per second. 

per second. 

44"*5 

356*58 

1169-9 

45 

356*86 

1170-8 

45*5 

357*14 

1171-7 

46 

357*42 

1172-6 

46*5 

*357*70 

1173-6 

47 

357*98 

1174-5 

47*5 

358*26 

117-5-4 

48 

358 ‘e54 

1176-3 

48*5 

358*82 

1177-2 

49 

359*10 

1178-2 

49*5 

358*38 

1179-1 

50 

359*66 

1180-0 

50*5 

360*93 

1180-9 

51 

360*21 

1181-8 

51*5 

360*49 

1182-7 

62 

360-77 

1183-6 

52*5 

361*04 

1184-5 

53 

361*32 

1186-4 

53*5 

361*60 

1186-4 

54 

361*88 

1187-3 

54*5 

362*15 

1188-2 

55 

362*43 

1189-1 

55*5 

362*71 

1190-0 

56 

362-99 

1190-9 

56*5 

363*26 

1191-8 

57 

363*54 

1192-7 

57*5 

363*81 

1193-6 

58 

364*09 

1194-5 

58*5 

364*36 

1195-4 

59 

364*64 

1196-3 

59*5 

364*91 

1197-2 

60 

365*19 

1198-1 
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TABLE LXXk,.— V(! lociiy of Hound iu Dry Air from ~ B)” E. fco+ I'lO " K. 


(l<>om tlu' Dutii of Ci(!c(tmo and (iuiuimiiilu,) 



VilhlBH 

(if « iu 


VahioH 

►f w iu 


Valut’H pf a? iu 

f F, 

pm' 

Fm'j, pm* 

«" K. 

M<4roH pm* 

Fcsui pur 

MuO-i'm pm' 

Ffi't pi'i' 


HBOOlKl, 

.socoiul. 



mujiuul. 


KiHuiml. 

HuroUrl, 

o 

^40 

305-37 

1001-9 

-t) 

317-89 

io4:i-o 

30" 

3*J9‘92 

1082*4 

-39 

30r)'74 

1003-1 

^4 

318-24 

1044*1 

31 

330*26 

1083-5 

--38 

306-10 

1004-3 

-3 

318*59 

1045*3 

32 

330-60 

1084*7 

-37 

306 -47 

1005-5 

-2 

318-91 

1046*4 

33 

3304)4 

1085-8 

-36 

306-83 

1006*7 

-1 

319-28 

1017-5 

34 

331*27 

1086-9 

-35 

307-] 0 

1007-9 

0 

310-63 

1048-7 

35 

331*61 

1088-0 

- U 

307*56 

1009-1 

1 

319-98 

104!) -8 


aa 1 -94 

1089-1 

- 33 

307-92 

1010*3 

>.) 

ihI 

320-33 

1051*0 

37 

332-28 

1090-2 

- 32 

308*28 

1011*4 

3 

320*68 

1052 -I 

38 

3a-!-6l 

1091-3 

-31 

308*64 

1012-6 

4 

321*02 

1 ona -2 

39 

332-95 

1092-4 

-30 

309*00 

1013*8 

5 

321*37 

1054-1 

40 

333*28 

1093-5 

-29 

309*3() 

1015*0 

{» 

321-72 

1055-5 

41 

333*62 

1091-6 

-2H 

309*71 

1016-1 

7 

322-06 

1056-6 

42 

333*95 

1095*7 

-27 

310-07 

1017-3 

H 

322-4 1 

1057*8 

43 

334*28 

1096-8 

-26 

310*43 

1018*5 

9 

322-75 

1858*9 

44 

331-62 

1097-9 

-25 

310*79 

1019*7 

10 

323*10 

lor.o-o 

45 

334-95 . 

1099*0 

-24 

31J-14 

1020-8 

a 

323*44 

1061-2 

46 

335-28 

1 100*0 

- 23 

311*5)0 

1022*0 

12 

323*79 

1062 -a 

47 

335-6 1 

1101*1 

- 22 

31 1-86 

1023*2 

13 ! 

324*13 

io6a-i 

48 

335 -‘15 

1 102*2 

-21 

312*22 

1024*4 

14 

324*48 

1064-6 

49 

336*28 

1 103*3 

-20 

312*57 

1025-5 

15 

324*82 

1005-7 

50 

336*61 

1101*4 

-19 

312*93 

1026*7 

16 

325*16 

1006-8 

51 

336*94 

1 105-5 

-18 

313*29 

1027*9 

17 

325*50 

1067-9 

52 

337*27 

1 106*5 

-17 

313*64 

1029*0 

18 

325*84 

1069-0 

53 

337*60 

1107*6 

-16 

314*00 

1030-2 

19 

326*19 

1070-2 

54 

337*93 i 

1108*7 

-15 

314-36 

1031-4 

20 

326*53 

1071-3 

55 

338*26 

1 U)9*8 

-14 

314*71 

1032-5 

21 

326*87 

1072-4 

56 

338*59 

11 10*9 

-13 

315*07 

1033*7 

22 

327*21 

1073-5 

57 

338*92 

11 12*0 

-12 

315*42 

1034*9 

23 

327*55 

1074-6 

58 

339*25 

1113*0 

-11 

315*77 

1036*0 

24 

327-89 

1075-8 

59 

339*58 

- 1114*1 

-10 

316*13 

1037*2 

25 

328*23 

1076-9 

GO 

339*91 

1115*2 

- 9 

316*48 

1038*3 

26 

328*57 

1078-0 

61 

340*23 

1116*3 

- 8 

316*83 

1039*5 

27 

328*91 

1079-1 

62 

340*56 

1 1 } 7*3 

- 7 

317*18 

1040*6 

28 

329*24 

1080-3 

63 

240*89 

1118*4 

- 6 

317*54 

1041*8 

29 

329*58 

1081-3 

64 

341*21 

1119*5 
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TABLE continued. 



Valuea of w in 


Values of « in 


Values of w in 

f F, 

Motrea per 
Hecoiid 

Feot per 
weeoud. 

f F, 

# 

Metres per 
sccondi. 

Feet per 
second. 

f F. 

Metres per 
second. 

Feet per 
second. 

o 

.65 

341-54 

1120-5 

o 

91 

349-91 

1148-0 

116 ° 

357-79 

1173-9 

66 

341-87 

1121*6 

92 

350*23 

n 49 *i 

117 

358*10 

1174-9 

67 

342-19 

1122*7 

93 

350*55 

1150*1 

118 

358*42 

1175-9 

68 

342*52 

1123*8 

94 

350-87 

1151*2 

119 

368-73 

1176*9 

69 

342-84 

1124*8 

95 

351*19 

1152*2 

120 

369*04 

1178-0 

70 

343-17 

1125*9 

96 

351*51 

1153*3 

121 

359*35 

1179*0 

71 

343-49 

1126*9 

97 

351*82 

1154-3 

122 

359*66 

1180*0 

72 

343-81 

1128*0 

98 ' 

352*14 

1155*3 

123 

359-97 

1181*0 

73 

344*14 

1129*1 

99 

352*46 

1156*4 

124 

360*28 

1182*0 

74 

344*46 

1130*1 

100 

362-77 

1157-4 

125 

360-68 

1183*0 

75 

344-78 

1131*2 

401 

353*09 

1158-4 

126 

360*89 

1184*0 

76 

345*11 

1132-3 

102 

353-41 

1159*5 

127 

361*20 

1185*0 

77 

345-43 

1133*3 

103 

353*72 

1160-5 

128 

361*51 

1186*1 

78 

345-75 

1134*4 

104 

354*04 

1161-6 

129 

361*81 

1187*1 

79 

346-07 

1135*4 

105 

354*35 

1162-6 

130 

362*12 

1188*1 

1 

80 

346-39 

1136*5 

106 

354*67 

1163-6 

131 

362*43 

1189*1 

81 

346-71 

1137*5 

107 

354*98 

1164-6 

132 

362*74 

1190*1 

82 

347-04 

1138*6 

108 

355*29 

1165-7 

133 

363*04 

1191*1 

83 

347-36 

1139*6 

109 

355*61 

1166-7 

134 

363*35 

1192*1 

84 

347-68 

1140*7 

no 

355*92 

1167-7 

135 

363*66 

1193*1 

85 

348-00 

1141*7 

111 

356-23 

1168-7 

136 

363*96 

1194*1 

86 

348-32 

1142*8 

112 

356-65 

1169-8 

137 

364*27 

1196*1 

87 

348-64 

1143*8 

113 

356-86 

1170-8 

138 

364*58 

1196*1 

88 

348-96 

1144*9 

114 

357-17 

1171-8 

139 

364*88 

1197*1 

89 

90 

349-28 

349-60 

1145*9 

1147*0 

115 

357-48 

1172-8 

140 

1 a 65*19 

1198*1 
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TABLK LXXg.— Viacosity or Internal Friction of Gases and Vapours. 


(1) Valuos of ij (CooHidmit of VianoHity in ulwolute units) for Hiibstaucos iioiling iwlow 0" 0. 


1 Doscriptiow. 

0. 


Authority, ©tu, 

Air, . . » , 

12" 

0'00276 

UaloulatuO by 0* K. Muycu' from 

le88e!*8 




(1828) rasulfc with poudulum. 



0 

0-0001 OSii 

(Iraham, (transpiration) 

1846 


20 

1900 


11 



177 

„ calctilated by O* K, Moyor (lBf>6) 



3842 

(Jirault, (nondulum), 1800, ealmilaiod by 




K Moyur. 



18 

2l() 

(lirattli, ({umdulmu), IHiU), oalcttlatnd by 




<). K. Mayor, 



8*2 
t> 1 . r 

353 

0. M. Moyar, nH(‘,il!Hting dinaH, 

1865 


:M‘4 

0 

30 0 

M 1 f 

H 1 J 

11 


ITfi 

185 

<bK. Mayt‘i\nudardimiiuslHMl uri^HHuri's, „ 


10-(i 

'2I.H 

M 11 11 

11 


20*1 

102 

M 11 ,» 

51 


2 1 •(> 

la-j 

IJ 11 1> 

11 


0 

1878 

Maxwall, oHcillatirm' discH, (improved) 1800 


20 

lOSU 

»> 11 !J 

11 


18 

200 

0),K. Id(^yaiv>w<*illat.{n}.^diHas,(impri»vt‘. 

.1)1871 


19 

J90 

11 11 11 

11 


20 

0 

1880 

1 

(). E. Mayar and Springmuld 

1875 


0 

17S9 

»» n 

IHiluj, OHaillaiing dines, (improvad) 

1871 

1 

0 

I.SOO 

11 11 11 

11 


0 

1708 

V. Obarmayar, (trauspirationb 

1876 


15 

179 

Kundt and Warbnrg, (onciilation.M), 

51 


25 '7 

1890 

„ , (oHcillatiouH), 

1876 


100 

2‘250 

11 11 



20 

1917 

I’uluj „ 



0 

1822 

>* 51 



0 

16775 

V. Oixirmayer, (traiispi ration), 



0 

1769G 

li Wiedemann 

»1 


0 

167 

V. Obermayor, (transpiration), 

51 


0 

168 

»» 11 



0 

171 

0. E. Meyer, (capillary passage), 

1877 


0 

170 




0 

174 




0 

1750 

Puluj, (oscillations), 

1878 


lG-7 

1880 

11 *» 



0 

1679 

Bclnimann,os(uUatingdises, (improved) IBB4 


0 

171 

bcnneebeli, (transpiration), 

1885 


0 

17155 

Tomlinson, (oscillation, with cylinders), 1886 



TABLE LXXa (1) — conimmd. 


Description. 

fO* 


Authority, etc. 

Ammonia, . 

Q 

0-0000957 

Graham 

1846 


0 

0980 

,. calculated by 0. E. Meyer. 



20 

1080 



Argon, . , . . 

0 

208 

Lord Eayleigh, (transpiration), calculated 




by 0. E. Meyer. 


Carbon dioxide, . 

0 

1414 

Graham. 



0 

145 

„ calculated by 0. E. Meyer. 



20 

1600 

jj 



20 

1614 

Maxwell. 



20 

1568 

V, Lang 

1871 


20 

1600 

0. E, Meyer and Springmiihl. 



15 

1520 

Kundt and Warburg. 



0 

1432 

Puluj 

1876 


19*9 

1528 

)> 



0 

13821 

V. Oberraayer. 



0 

14972 

Schumann. 



12*8 

1422 




100 

1972 



,, monoxide,. 

0 

163 

Graham. 



0 

167 

,, calculated by 0. E. Meyer. 



20 

184 




0 

16252 

V. Obermayer. 


Chlorine, 

0 

1287 

Graham. 



20 

1470 



Cyanogen, . 

0 

0948 

j) 



20 

1070 



Ethylene, 

0 

0966 

>> 



0 

099 

„ calculated by 0. E. Meyer. 



20 

109 

J) >1 *5 



0 

09222 

V. Obermayer. 


Helium, 

0 

165 

Lord Eayleigh (1896), transpiration, calcu- 




lated by 0. E. Meyer. 


Hydrogen, . 

0 

0822 

Graham. 



0 

084 

„ calculated by 0. E» Meyer. 



20 

093 




20 

097 

Maxwell. 



20 

113 

0. E. Meyer and Springmiihl. 



15 

0923 

Kundt and Warburg. 



0 

086055 

V, Obermayer. 



0 

0875 

Warburg. 



0 

0893 

Puluj 

1876 


15*85 

09285 


33 


0 

0870 

3J 

1878 
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TAIU.K LXX(k {ly-twfJnmt 


pescripfcion, 


I chloride, 

I 

' sulphide, 
. 0 , » • 
lohloride, , 

f ' ’ 

“ether, 
in, * 

Ixide, 

i^odde, 

% r 

\h 

ir dioxide, . 


fO, 


0 

0 

0 

20 

0 

0 

20 

0 

0 

20 

0 

0 

20 

0 

0 

20 

0 

0 

20 

0 

0 

0 

0 

20 

0 

0 

20 

0 

0 

20 

0 

0 

0 

20 

0 

0 

20 




U'UOOOOIO 

Ocsr 

i:i79 

141 

ir>6 

1154 

118 

i:i0 

104 
lOG 
120 
1025 

105 
IIG 
0905 
092 
102 
u>a5 
1G7 
184 
IGG 
16850 
IG45 
,1680 
1800 
1018 
144 

I GO 
1253:1 
191 
212 
197 
199 
1873 
20G 
1225 
125 
L38 


Antliuriiy, rfe. 


Puluj 

0. E. Mcyiir, 

(Irahatn. 

„ calculated by (). E. Mnycr. 


calculated by O. E. IVIcycr. 

It 

calculated by O. Mt^ycr. 

It tt 

calculated by ( h K Meyer. 

55 n 

calculated by iK E. Meyer. 

tt M 

, c-alculaied by C). E. M<‘y«r. 

t? tt It 

V. ()l)enuayer. 

tt 

Uraluiui. 

,, calculated by O. E. Meyte*. 

'I tt tt 

,, caUuilatml by <), E. Meyer. 

tt t' tt 

V. 0 lain I layer. 

Eraliaui, calculated by O. K. Meyer, 
tt n n 

It M -1 

It ■! It 

V. Obormayctr. 

tt 

(h’ahaui. 

„ calculated by O. E. Mcye.r. 


1878 
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TABLE LXXg. — continued, 

(2) Values of r) for llie Vapours that liquefy, under ordinary Atmospheric Pressure, 

above 0*" C. 


Description. 

fO. 


Authority, etc. 

Acetic acid, . 

119-1 

0-0001060 

L. Meyer and Schumann 1881 

Acetone, 

0 

0726 

Puluj 1878 


18 

0780 


Alcohol, 

0 

0827 

}’ 


16*8 

0885 

3) 


78-4 

1420 

Steudel 1882 

Amyl butyrate, 

178-7 

1550 

L. Meyer and Schumann 1881 

„ isO“butyrate, 

169-0 

1550 

55 55 51 

,, formate, 

123-2 

1600 

55 55 55 

,, propionate, . 

160-2 

158 

55 5 5 

Benzol, 

0 

0709 

Puluj. 


0 

0689 

35 


71-7 

138 

L. Meyer. 


72-1 

141 

55 


75-9 

144 

55 


81-0 

15 L 



88-7 

156 

3) 


19‘0 

07915 

SchumaiUL 


70-1 

1007 

55 


100 

1176 



19*0 

07723 

,, as given by 0. E. Meyer. 


70-1 

09842 

55 55 35 


100 1 

1148 

55 57 3) 

Broinoform, . 

151-2 

253 

Steudel. 

^'-Butyl acetate, 

116-4 

155 

L. Meyer and Schumann. 


0 

0701 

Schumann. 


16-1 

0764 

35 


100 

112 

35 

Butyl alcohol, normal, . 

116-9 

143 

Steudel, ' 

iso, . 

108-4 

1445 

35 

„ tertiary, . 

82*9 

1600 

55 

Butyl bromide, * 

92-3 

1795 i 

55 

„ butyrate, . 

156*9 

167 

L. Meyer and Schumann. 

„ zi-butyratc, 

146*5 

158 

55 »J 

Butyl ohlorido, normal, . 

78 

1495 

steudel. 

iso, . 

68*5 

1500 i 

55 

„ torliary, 

52 

1495 

55 

4-Butyl formato, . 

97*9 

172 

L. Meyer and Schumann, 


0 

07139 

Schumann. 


17*7 

08301 

55 


63*6 

09721 

55 
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TABLE LXXo, {^2)^mn(wim(L 


l)i‘8{'.rtptnm» 

0. 

'nt 

t-Butyl formate, . 

mh 

0*0001142 

Butyl iodide, normal, , 

lao 

2020 

„ iBO, . 

89%‘i 

2015 

«-Batyl propiomito, 

lac-H 

164 

„ valerate, . 

168*7 

154 

Butyric acid, normal, . 

161*7 

130 

„ iso, . 

152*0 

122 

Carbon disulphide, 

0 

0924 

16*9 

0990 

„ totrachloride., 

76*7 

195 

Chlormtliyl cliloride, 

ii;h(» 

181 

Chloroform, , 

0 

0959 

17*1 

1029 


61*2 

189 

I^vtbane, iriclilor. . 

74*2 

190 

Ether (cthylic), . 

0 

068il 

7*2 

0712 


10 

0716 


16-1 

0732 


18*9 

0735 


31*0 

0771 


36*5 

0793 

Ethyl acetate, 

77*1 

1520 

,, hromido, 

38* i 

1 865 

„ butyrate, 

119*8 

160 

„ ^butyrate, . 

110*2 

151 

„ chloride, 

0 

0935 


0 

095 


20 

1050 


0 

088903 

,, formate, 

5-1*3 

156 

- „ iodide, 

72*3 

216 

„ propionate, . 

122*2 

153 


0 

07079 


16*1 

07409 


68*6 

1054 


99*9 

1161 

„ valerate, 

134*4 

165 

Ethylene bromide, 

„ chloride, 

131*6 

221 

83*5 

168 

„ ch loro-hroinide, 

104-5 

200 

Ethylidene chloride, 

59-9 

1665 

‘.Formic acid, 

99*9 

113 

^ereury, 

0 

162 


300 

532 


380 

656 


Autljority, tiia 


Hkxidol. 

?> 

L. M^^yor and Schnmatm. 

55 t5 

55 55 

55 55 

Puhij. 

Htoudol. 

rtihij. 

Stendol. 

Ihtltij. 

J5 
55 
55 
55 
' 5 
55 

L. Moyorand S(duimaiin. 

St(^ndel, 

L. Moytir and 5S<jhmuJuni. 

1) 

( iraluuiu 

,, calcnlat<Hl Ly ()* K. M«yt^r* 

55 15 *5 

V. Oharuiayar, 

L. iMoyor and Hcliuinann. 

Stondfd. 

L. Moyer and Bcluimainn 
Hchnmann. 

55 

IS 

55 

L. Meyer and Schumann. 

►SteudcL 

55 


1;. Ai(iy<ir and Kcdiumanu. 
K. Koch 

55 

55 


1883 



TABLE LXXg. (2) — continued. 


DeBcription. 

f G. 


Authority, etc. 

MetLyl acetate, 

57°3 

0*000152 

L. Meyer and Schumann, 

,, alcohol, 

66-8 

135 

Steudol. 

„ butyrate, normal, 

102*4 

159 

L. Meyer and Schumann. 

,, ,, iso, , 

92 

152 

Schumann. 


0 

. 07011 



24 

07636 

,, 


66-6 

09986 



100 

1122 

. jj 

L. Meyer and Schumann. 

„ formate, . 

32-3 

173 


0 

08378 

Schumann, 


20 

09228 



100 

1352 


,, iodide, 

44 

2325 

Steudel. 

„ propionate, 

79*6 

150 

L. Meyer and Schumann. 

,, valerate, . 

116*7 

163 

55 >5 

Propionic acid, 

139*8 

118 

55 JJ 

Propyl acetate, 

100*9 

160 

55 55 


0 

06855 

Schumann. 


15 

07429 

55 


77*8 

09539 

55 


100 

1096 

55 

,, alcohol, normal, . 

97*4 

142 

Steudel, 

,, ,, iso, 

82*8 

162 

55 

„ bromide, normal, 

70*8 

1845 

55 

,, ,, iso, 

60 

176 

55 

„ butyrate, . 

142*7 

164 

L, Meyer and Schumann. 

„ ^’-butyrate, . 

133*9 

153 

55 15 

,, chloride, normalj 

46*4 

1455 

Steudel. 

„ „ iso, 

37 

1485 

55 

„ formate, 

80*4 

159 

L. Meyer and Schumann, 

,, iodide, normal, . 

102 

210 

Steudel. 

,, ,, iso, , 

89*3 

2015 

55 

„ propionate. 

136*8 

164 

L. Moyer and Schumann. 

„ valerate, . 

155-9 

167 

55 55 

Valeric acid, 

174*5 

136 

55 55 

Water vapour, 

20 

0975 

Kundt and Warburg. 


0 

0904 

Puluj. 


16*7 

0967 

55 


100 

132 

L. IMeyer and Schumann. 

Alcohols, C„H2tt4.^0H, . 

At their 

142 

L. Meyer, etc. 

Chlorides, , 

several 

150 

55 

Pxromides, C^Hon+iBr, . 

boiling 

182 

55 

Iodides, C„H 2 ,,+^I, 

points 

210 

55 

Esters, C„H.2„02, . 

under 1 

155 

55 


atmo. 






TAIILK LXXtk^ mnihnwiL 
(;j) Variation of with Toin|H»-ratiiro. 

Wo havo, iiH wo. .shall soo a liitlo furthor on, 

whom K is a oonstantj iln‘ valuo. of whioh inis itoon oalonlaiial hy tUo lato Willn^lni 
Ctmuui as * and L is t!»o longth of tho nnstti fro*' \mh\i of tho tindoonlos «tf a 

gas. hi gasos h varios as tln‘ ahs<»hito tonijioraturo vary noarly, ami U From 

this wo got SuthorlarnrH doiluotion that 

or tif i/,(l i-a/)* 

0. E. Moyer puts this in tlm form 

IIT’ 

whoro H = rjjT} 

By tho aid of this formula Mayor oalonlatml tho following vahios for !i from 
Scliumann^s dotorminations of tho vahio of at tho varions imnporatitros : — 


r n 

Bens^ol, IU1) hlFlfnhii 

7U-1 'ifnVJ 

lud irdi? 

Metliyl fonnahs ‘ji) IHIh 

HM) !841 

Methyl fdmtyrato, 'J| 1470 

(»o o Hioti 

MM) irnii 

Ethyl propionate, UPl IhhU 

nsi’, id7;i 

hipp nud 

Propyl acetate, ih iri24 

77%H Fmri 

\m iniM 

I sodmtyl formate, 1 7 '7 \i\T\) 

n;hn ir>78 

hil'P lh8!» 

Isodmtyl acetate, . , , . , , Upf 1558 

100 I55S 


Tho values of H should biMdtmtieal for tho saints gas or vapour at nil 1 omporntu ro.n ; 
tho above agree cjuite as closely as any oxporimeutal ilo.tormiuntiums of are likely to thn 
Schumann gives — 

Vf Vu V ^ b i 'h yif 

For Air ar.^0m'i(U»r) and 0-000802 

„ CO.^ «=^-d)*OOd7Ul „ 0*00081)11 

„ Esters 0*004 „ y 0*00 1 (>4 

„ Benzol a===0‘004 „ y '0*00185 

Pnluj between 3® and 30'‘ C found — 

for Air 1 f 0*00205/) 

„ COg ^ r;,( I -h 0*003378/ ) 

„ H. t;, r;,,( I ^ 0*002535/) 

S. Koch found for Hg vapour — 

By means of those and similar formuhe valm's of yj (^an ho caleiilatod for various 
temperatures with a very close approximation to the inm values. 



TABLE LXX 0 (3). — ariatioa in the Value of with Change of Temperature. 
Values of and of the constants in the formulae : — 
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TABLE LXXh. — V iscosity of Liquids, 
(1) Values of t) for Simple Liquids. 


An asterisk denotes that the value to which it is affixed has been calculated from the specific viscosity. 


Liquid. • 

fC. - 

V 

Autliority. 

Acetoacetic ether, . 

20*^ 

0-01716 

Gartenmeister 

Acetaldehyde, 

10'’ to 20 

003736 

Eellstab* 


10'’ 

002887 

Pribram and Handi* 

Acetic acid, .... 

11*2 

02879 

Poiseuille 


10 

015231 

Rellstab* 


30 

011080 



50 

008842 



10 

015158 

Pribram and Handl* 


30 

011008 



50 

008301 

jj 


20 

01256 

Gartenmeister 

Acetone, .... 

20 

00406 

Graham 


10 

003970 

Eellstab* 


15 

003880 



20 

003808 



25 

003735 

j) 


30 

003663 



40 

003501 



50 

003356 



10 

004331 

Pribram and Handl* 


15 

004150 

3> 


20 

003970 

}} 


25 

003790 

}J 


30 

003609 I 

J) 


40 

003248 

)J 


50 

002887 



20 

00334 

Gartenmeister 

Allyl acetate, .... 

10 

006911 

Pribram and Handl"^ 


15 

006496 

>) 


20 

006136 

>5 


25 

005775 



30 

005504 

J) 


40 

004962 

JJ 


50 

004511 

331 

Allyl alcohol, .... 

10 

020933 

3) 


15 

018767 

>3 


20 

016602 

J 3 


25 

014436 

33 


30 

012993 

73 


40 

010466 

35 


50 

008481 

33 

Allyl bromide, 

10 

006136 

33 


15 

005684 

33 


20 

005414 

33 



TAflLK \X\n, {1} 


rmentatioTi), 


t} j Auilnnjf^v. 


•JfV’ 

O'Onrii r;i 

:U} 

<hUS7:J 

U) 

001121 

50 

ooiir.o 

10 

OOO'.ITO 

15 

OO.’iTlH) 

20 

ooljooo 

25 

00:H2il 

;30 

OOlilUS 

10 

OOS 1 2 1 

15 

oortu'.o 

20 

O07.‘i0S 

25 

UOli!)-IH 

30 

OOGfiS? 

■10 

oorGinr. 

50 

oor>.i 1 1 

1 1 '0 

01 Oils 

1 1'5 

(IM8(! 

10 

010710 

15 

OOO.SOl 

20 

000023 

25 

008355 

30 

OOTTGO 

•10 

OOGOGO 

50 

00500 1 

lO 

010133 

15 i 

011770 

20 

013 I2G 

25 

012307 

30 

011300 

40 

0005.10 

50 

007058 

20 

O3G0G 

10 

000017 

15 

055701 

20 

()<J-70.1-0 

25 

010003 

30 

03.1828 

40 

026.805 

50 

010850 

15 

018100 

20 

013995 

25 

038900 

30 

033902 

40 

02.1127 

50 

018077 

0 

08022 


rHliraiu juhI UaiMlI** 

M 

n 

n 
1 1 

n 

t’ 

n 

M 

Poirttuuil^^ 

l^nbmni au«l Ilandl* 

H 
11 
1 » 

licllslali* 

11 

11 

1» 

»> 

< <i*aliani 

Prihraui lUu! llatHll^ 

?? 

'» 

) ) 

11 

11 

11 

11 

Pagliani atnl fkiialli 



TABLE LXXh, (1) — continued. 


Liquid. 

e 0. 

V 

Authority, 

Amyl (i) alcohol, 

10" 

0*06234 

Pagliani and Battelli 

20 

04579 

Traube 


30 

03400 

5? 


40 

02537 



50 

01940 

>> 


60 

01612 

>> 

Amyl {() aldehyde, 

10 

007164 

Eellstab* 

30 

005847 



,50 

004529 

JJ 


10 

007128 

Pribram and Handl* 


30 

005504 

}j 


50 

004421 


Amyl ill) benzoate, 

10 

048073 

de Heen* 

30 

027646 

>1 


50 

017901 


Amyl {%) bromide, , 

10 

014436 

Pribram and Handl* 

15 

012993 



20 

011730 



25 

010827 

jj 


30 

010015 

jj 


40 

006687 

jj 


50 

007272 

jj 

Amyl butyrate, 

10 

013336 

de Keen* 


30 

009781 

33 


50 

007763 

33 

Amyl {i) chloride, , 

10 

006316 

Pribram and Handl* 

15 1 

005865 1 

53 


20 1 

005414 1 

33 


25 

005233 

33 


30 

004963 

33 


40 ' 

004511 

35 


50 

003970 

33 

Amyl (i) formate, . 

10 

009275 

Rellstab* 

15 

008806 

33 


20 

008319 

S3 


25 

007832 

33 


30 

007345 

35 


40 

006388 

35 


50 

005612 

53 

Amyl (i) iodide, 

10 

012091 

Pribram and Handl* 

15 

011188 

33 


20 

010466 

33 


25 

009925 

33 


30 

009203 

33 


40 ■ 

008121 

53 


50 

007218 

33 

Amyl valerate. 

10 

016746 

de Heen'^ 



688 




i!u<J ' 


nut>i > 


Holy 1 


!!ii(y‘. 1 


BLK l.XXii. (1) mtiN.imf,/. 


/" ( 1. 

n 

:«)'• 

0 ‘01 15,^6 


OOH.SIH 

10 

OIGIW! 

ir) 

015357 

20 

0MO58 

25 

012867 

30 

011803 

40 

010087 

60 

00873-1 

12 

06023 

20 

0-M67 

30 

03238 

■10 

02150 

50 

01625 

(iO 

01555 

20 

01 1 10 

10 

017342 

15 

01625!) 

20 

015168 

25 

01 -1076 

30 

012076 

40 

011361 

60 

009700 

10 

00746 

12 

00730 

20 

(K)()45 

30 

0056 1 

40 

00-102 

50 

00-133 

60 

00380 

16-6- 

00688 

li)-3 

00523 

10 

07651 

15 

07002 

20 

06587 

26 

06063 

30 

05684 

40 

05017 

50 

04403 

20 

00054 

10 

01-1076 

15 

013173 

20 

012271 

26 

011369 

30 

010647 

40 

009664 

60 

008662 


Aiitliority. 
(itl lIlM'll* 

Bolls!, ivl.* 


n 

n 

n 

ij 

H 

( lartuiitiHnHkr 

I'i 

t» 

)» 

n 

Wijkaiult^r 

5’ 

JJ 

1) 

»» 

W. Kbuig 

Pribram ntui HimtlP 

n 

)» 

j? 

jj 

j» 

ji 

( JarlaiiimsiHtcr 
Pribraia and Handl^ 

»? 
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TABLE LXXh. (1) — aontinued. 


Liquid. 

f 0. 

V 

Authority, 

Benzol (monocliior-), 


0*009582 

Pribram and Handl* 


15 

008969 



20 

008391 

j) 

# 

25 

007904 

jj 


30 

007436 



40 

006659 



50 

005991 


Benzol (ethyl-), 

20 

00686 

Gartenmeister 

Benzol (mononitro-), 

15 

022431 

Pribram and Handl* 


20 

020572 



25 

018731 



30 

017197 

*) 


40 

014363 



50 

012596 


Benzyl alcohol, 

20 

05690 

Gartenmeister 

Benzyl chloride, 

15 

015285 

Pribram and Haiidl* 


20 

014967 



25 

012740 



30 

011820 



40 

010258 



50 

008933 


Butane {n) (nitro-), . 

10 

012091 

JJ 


15 

011278 

jj 


20 

010466 

JJ 


25 

009745 

>} 


30 

009023 

JJ 


40 

007940 

JJ 


50 

007038 

JJ 

Butane (i) (nitro-), . . 

10 

; 012993 

JJ 


15 

012091 

JJ 


20 

011188 

5? 


25 

010466 

JJ 


30 

009745 

J J 


40 1 

008481 



50 

007399 

JJ 

Butyl {n) acetate, . 

10 

009384 

JJ 


15 

008842 

J, 


20 

008301 

JJ 


25 

007760 

JJ 


30 

007218 

jj 


40 

006316 

JJ 


50 

005504 

JJ 

Butyl (^) acetate, 

10 

008211 

JJ 


15 

007579 

JJ 


20 

007038 

JJ 


25 

006587 

J J 


30 

006154 

JJ 




it'.KI 


TAItl,!'; hXXit. (i) luwliiiu,;!. 


LufuiiL 


71 ' 

Aut Imrity. 

lUiiyl {i) aceiniis 

10“ 

0"0(»5|1 1 

Bribmut autl llaudP 


hi) 

(lUITKi 

H 


20 

007 IH 

llai'initiiriHitu* 

Butyl (w) alcohol, . 

10 

o.'iMiAri 

Ih'llnl-ah^ 


in 

034233 

H 


20 

030100 

tJ 


2n 

026040 

»» 


no 

02-2557 

I! 


40 

01603} 

^ 1 


no 

01 lOTO 



10 

042040 

Prihraiu and flaudl^' 


in 

037535 



20 

o.-w.-^ia 



25 

otisiioa 



30 

o:':.o,s:$ 



40 

013172 

o 


no 

015158 


Butyl (i) alcohol, 

10 

U5S(! IS 



15 

010G25 



20 

042016 

n 


25 

o:ir)7:5u 

fi 


30 

030407 

»» 


40 

02-2557 



no 

OKi'.Xi.'t 



0 

0.S275 

Pagliuiii B:d.t(41i 


10 

Of)!)!);! 

it 


20 

OlOOS 

'Fratilm 


40 

0-2 1 S(i 

JK 


GO 

01-271) 



10 

0671)7 

(hirhaitucLstot 


20 

0411-2 

If 


30 

OHOOK 

j I 


40 

<)-2-2:K) 

}> 


no 

01701 


Butyl ('//) aWehydo, » 

10 

008121 

I'rihnmi luid Hiin.ll* 


15 

007599 

” 


20 

OOG(i77 



25 

000 UK) 



30 

005591 



40 

00187-2 



50 

004 150 

* 

Butyl {i) aldehyde, . 

10 

000587 



15 

000045 

)? 


20 

005504 

J) 


25 

005063 



30 

004092 



40 

004150 

?1 

^ 


' 
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TABLE LXXh. (1) — continued. 


Liquid. 

f 0. 

V 

Authority. 

Butyl (?) aldehyde, . . • . 


0-003790 

Pribram and Flandi”^’ 

Butyl benzoate, 

10 

04121G 

de Keen* 


30 

022756 

* 


50 

015465 


Butyl (%) bromide, . 

10 

007038 

Pribram and Handl"^ 


15 

006587 



20 

006226 



25 

005865 



30 

005594 



40 

006053 



50 

004602 


Butyl butyrate, 

10 

011278 

de Heen"* 


30 

008536 



50 

007020 


Butyl ii) chloride, . 

10 

005414 

Pribram and Handl* 


15 

005053 



20 

004782 



25 

004511 



30 

004241 



40 

003790 



50 

003429 


Butyl {n) formate, . 

10 

008301 



15 

007669 

jj 


20 

007038 

}? 


25 

006587 

>? 


30 

006226 



40 

005594 

)> 


50 

004963 



20 

00704 

Garteiimeister 

Butyl (j) formate, . 

10 

007940 

Pribram and Handl* 


15 

007399 

>5 


20 

006857 



25 

006406 

j j 


30 

005955 



40 

005233 

)> 


50 

004692 

JJ 


20 

00680 

Gartenmeister 

Butyl (ri) iodide, 

10 

010466 

Pribram and Handl* 


15 

009835 



20 

009293 

JJ 

- 

25 

008752 

j) 


30 

008301 

JJ 


40 

007399 

JJ 


50 

006857 

j j 

Bufcyl {%) iodide, 

10 

010015 

JJ 


15 

009293 

JJ 


20 

008662 

JJ 
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Lijfuul. 

hixifl (i) iotlitl(5, 

Butyl (i) aitrit(3, 

Butyl (i) propionatu, 

Butyric (n) acid, 


Butyric (^) acid, 


TABLE r.XXn. (l)^^mnimml 




n 

Aufliority, 

. 


O'OOH'JH 

!*nlmuii luitl ILm<lL 


m 

n()77«0 



40 

00(iKf»7 



no 

0()()2‘if) 


« « 

iO 

008572 

$1 


15 

007040 



20 

0()73i)'.) 



25 

OOC«67 



30 

006406 



40 

005504 



50 

004002 


» n 

10 

010015 



15 

001)203 



20 

000672 



26 

008030 



30 

007480 



40 

006587 



50 

005805 


* . 

20 

01525 

(Jraliam 


10 

019886 

Kollntab* 


15 

018280 



20 

010674 



25 

015008 



30 

013007 



40 

011040 

H 


50 

010304 

1 j 


10 

020572 

ITibmm and Ilaiidl* 


15 

018587 



20 

017053 



25 

015510 



30 

014250 



40 

012000 



50 

010280 



20 

01023 

Trauhc 


40 

01184 



60 

00011 



to 

01058 

(lartonineiHter 


20 

01629 



30 

01365 



40 

01183 



50 

01025 



15 

014924 

Pribram and Ilaiidl* 


20 

013787 



25 

012740 



30 

011748 



40 

010106 



50 

008752 






TABLE LXXh. (1) — continued. 


Liquid. 

f 0. 

n 

Authority. 

Butyric (^) acid, « , ^ 

20" 

0-01326 

Traube 


40 

01004 



60 

00796 


Caproic acid, . , * . 

20 

03263 

Gartenmeister 

Caproic {i) acid, , 

10 

040097 

Eellstab* 


15 

036163 



20 

032410 



25 

028612 



30 

025210 



40 

021131 



50 

017649 


Carbon dioxide, 

5 

000925 

Warburg and v, Babo 


10 

000862 



16 

000784 



20 

000712 



25 

000625 



29 

000539 


Carbon disulphide, . 

21-83 

00534 

V. Helmholtz and v. Piot' 




rowski 


12 

00393 

Wijkander 


20 

00370 



25 

00357 



30 

00344 



35 

00332 



15 

00388 

W. Konig 

Carbon tetrachloride, 

10 

011730 

Pribram and Handl* 


15 

010827 



20 

010106 



25 

009384 

)) 


30 

008662 

)j 


40 

007579 

j) 


50 

006677 

j) 


10 

011008 

>5 


30 

008301 

>5 


50 

006316 

JJ 


20 

01019 

Gartenmeister 

Chloroform, .... 

10 

006496 

Pribram and Handl* 


15 

006136 



20 

005775 



25 

005504 



30 

005233 



40 

004692 

}) 


50 

004331 

J J 


12 

00617 

Wijkander 


20 

00568 

If 


25 

00539 



30 

00513 





* f>i)4 


TAIil.K lA’Xii. (1) ruvihiiwil. 





Ohio rof urn ), * 


Chlorpiciin, 


C resol, . 
Decaiie, . 
Wallyl, , 
Diethylketout*, 
Dodecatic, 
Ethane (uitro), 


Ethyl acetate, 



Ethyl alcohol, 





:hV’ 


40 

OtMllT 

lH) 

OOriCiS 

10 

OiaTU) 

15 

()I2«I2 

%) 

01 lino 

25 

onoos 

30 

0102W! 

10 

009022 

50 

008121 

20 

ItSTH 

22-3 

0(l77r) 

20 

00280 

20 

(HM7H 

23-3 

01257 

10 

008121 

15 

007579 

20 i 

007218 

25 1 

00(1857 

30 1 

(HHiliU) 

40 

005775 

50 

0052.'5:j 

20 

005(11 

10 

005291! 

15 

0051 ■! 2 

20 

005017 

25 

001728 

30 

001511 

•10 

004078 

50 

0U2C)G2 

10 

005197 

15 

004 81 H 

20 

0045 1 1 

25 

001259 

30 

00400(1 

40 

00259! 

50 

002220 

20 

OdIOO 

10 

015022 

20 

01211 

30 

01005 

50 

007 1 28 

10 

014853 

30 

0101 13 

50 

00714(1 

24 '05 

()I27.-4 

10 

015555 


AntlMiiity. 

WijkaUilol* 

and liatu-U’^ 

11 

II 

II 

n 

n 

II 

Oart.tnimoist(‘r 
ilarioli and Simwnati 
( }aiicamu‘iHt(\r 

n 

Harioli and Strinudati 
Ih'ibmm and UamU 

II 

n 

51 

15 

II 

II 

( iruliaiii 
lic.llsUa.* 

51 

55 

|1 

|1 

Prilinun untl llatnir^ 

15 

11 

)J 

55 

55 

(hn’huiuHiiKtar 
( Jraliam'^ 

;; ... 

55 

55 

V. Ifclnilioll/. }uh 1 V. Piiitinwi 

I^dhiah^ 



595 


TABLE LXXh. {\)~eontinued. 


Liquid. 

f 0. 

V 

Authority. 

Eihyl alcohol, , , ^ 

30^ 

0‘010611 

Eelistab* 


50 

0117345 



10 

01525 

Wijkander 


12 

01482 



20 

01257 

j) 


25 

01138 

99 


30 

01034 

99 


40 

00856 

99 


5i) 

00715 

99 


0 

01843 

Pagliani and Battelli 

Ethyl benzoate, 

10 

026852 

Eeilstab* 


30 

017685 

M 


50 

012659 

99 


20 

02285 

Gartenmeister 

Ethyl bromide, 

10 

004331 

Pribram and Handl* 


15 

001060 

99 


20 

003790 

99 


25 

003609 

99 


30 

003519 

99 

Ethyl butyrate {n\ , 

20 

00760 

Graham 


10 

006893 

Eeilstab* 


15 

006569 

99 


20 

006244 

99 


25 

005919 

99 


30 

005594 

99 


40 

004944 

99 


50 

004295 

9) 


10 

007742 

Pribram and Handl* 


15 

007290 

jj 


20 

006839 

55 


25 

0063S8 

15 


30 

005937 

55 


40 

005215 

99 


50 

004638 

99 


10 

007146 

De Heen* 


30 

005720 

99 


50 

004854 

55 


20 

00681 

Gartennieister 

Ethyl butyrate (^), . 

10 

007399 

Pribram and Handl* 


15 

006857 

55 


20 

006316 

55 


25 

005955 

55 


30 

005594 

55 


40 

004872 

55 


50 

004511 

55 


20 

00601 

Gartennieister 

Ethyl chloracetate . 

10 

01525 

Pribram and Handl* 
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TABLE LXXh. (1) — continued. 


Liq^uid. f 0, 


Ethyl chloracetate, . . , 15° 

20 

25 

30 

40 

50 

Ethyl ether, . . . , 14*5 

21*6 

10 

15 

20 

25 

30 

10 

15 
20 
25 
30 
10 
12 

16 
20 
25 
30 
20 
15 
20 

Ethyl formate, . . . 20 

10 

15 

20 

25 

30 

40 

50 

10 

15 

20 

25 

30 

40 

50 

20 

Ethyl iodide, . . . , 10 

15 

20 

25 


7? 

Authority. 

0-014Q76 

Pribram and Handl* 

012993 


011910 

)j 

011008 

j) 

009564 


008301 

j) 

00346 

Poiseiiiile 

00592 

V, Helmholtz and v. Piotrowski 

003483 

Eellstab* 

003465 

j) 

003447 

jj 

003429 

» 

003411 


002617 

Pribram and 

002490 

n 

002364 

)> 

002238 

jj 

002111 

)> 

00285 

Wijkander 

00278 

)} 

00270 

?) 

00258 

j) 

00245 

5J 

00233 

}i 

002543 

Sachs 

00256 

W. Konig 

00242 

Gartenmeister 

00518 

Graham 

005017 

Eellstab* 

004782 


004566 

fj 

004331 


004096 

ff 

003663 


003194 


004602 

Pribram and Handl* 

004331 


004078 

V 

003844 

j) 

003627 

? J 

003248 


003086 


00411 

Garteumeister 

006496 

Pribram and HandP 

006136 

3) 

005775 

53 

005414 

5? 
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TABLE LXXh. (1) — confiimed. 


1 - - - 

I Liquid. 

f 0. 

V 

I Authority. 

PJthyl iodide, . , ' . t 

30" 

0-005233 

Pribram and Handl* 


40 

004872 


50 

004611 


Ethyl mercaptan, 

20 

10 

00693 

004331 

Gartenmeister 

Pribram and Handl* 


15 

004060 


20 

003790 



25 

003609 


Ethyl propionate, . 

30 

003519 


10 

006687 



15 

006136 



20 

005776 



25 

005414 



30 

005053 



40 

004692 



50 

004331 


Ethyl sulphide, 

20 

00548 

Gartenmeister 

10 

004872 

Pribram and Handl"^ 


15 

004602 


20 

004331 



25 

004150 



30 

003970 



40 

003609 


Ethyl valerate {i\ . 

50 

003248 


20 

00838 

Graham 


10 

008662 

Rellstab 


15 

008229 



20 

007796 



25 

007363 



30 

006929 



40 

006063 



50 

005396 



10 

009059 

Pribkm and Ilandl* 


15 

008427 



20 

007832 



25 

007254 



30 

006713 



40 

005811 

V n 


50 

006143 


Ethylene bromide, . 

20 

00857 

Gartenmeister 

15 

018669 

Pribram and Handl* 


20 

35 

017179 

016061 


Ethylene chloride, . 

30 

015068 


15 

008987 



20 

008391 

j) 

I 

25 

007850 


VOL. IL 



O /A 
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TA8LE LXXn. (1) nmfimmi. 


LitjUid, 

Ethylene chloride, . 

Ethylene glycol, 
Ethyiidene chloride, 

Formic acid, . 


Glycerol, 


Heptane, 

Heptyl alcohol, 
Hexadecane, . 
Hexane, . 

Mercury, , 


r V, 

11 

inr 

0-0073(W 

40 

oof;<i2‘i 

no 

005720 

55 

ooaioo 

10 

005775 

15 

005504 

20 

005233 

25 

004963 

30 

004692 

40 

004331 

50 

003970 

10 

022106 

15 

019796 

20 

017901 

25 

016187 

30 

014743 

40 

012307 

50 

010286 

20 

01959 

40 

01291 

60 

00909 

10 

02306 

20 

01839 

30 

01493 

40 

01248 

50 

01045 

2*8 

42'20 

3‘7 

39-52 

7*4 

26-83 

8*1 

25-18 

14‘3 

13-87 

13*6 

14-79 

20-3 

8-304 

20-9 

7-776 

25-6 

5-413 

26-5 

4-939 

24 

0-00449 

24-4 

00446 

20 

0715 

22*2 

03591 

23*7 

00329 

20 

00315 

-2r4 

01847 

--18-1 

01823 

17 

01602 

10 

02977 

17-1 

01643 


Aiithorily. 

Prihraju and llatidl'^ 

H 

n 

n 

S3 

S3 

11 

11 

Rollstab*" 

11 

"S 

11 

11 

S3 

11 

Traubo 

33 

SS 

Gurtonuioistcr 

it 
11 
3 3 
S3 

Sclnsttner 

11 

11 

S' 

5> 

S) 

ss 

11 

S3 

s • 

Barloli and sStracciati 

Gartenmeister 
Barioli and Stracciati 

Gartenmeister 
S. Koch 
11 

Warburg 

Villari 

Th. Schmidt 
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TABLE LXXh. (1) — c.ontinmd. 


Liquid. 

f 0. 

V 

Authority. 

Mercury, » . . 

O'* 

0-01697 

S. Koch 


10-1 

01631 



11-5 

01625 



12*5 

01618 



16-7 

01592"*^ 



18-3 

01582 



99 

01223 



124 

01152 



154 

01090 



176*2 

01045 



196-7 

01017 

?} 


237-8 

00972 



249 

009652 



263 

009540 



272 

009477 



282 

009411 



316 

009160 



3401 

009054 


Methyl acetate, 

10 

.004746 

Rellstab* 


15 

004511 

5J 


20 

004295 

5J 


25 

004078 



30 

003862 

J) 


40 

003411 

• ) 


50 

002959 

}J 


10 

004692 

Pribram and Handl* 


15 

004421 

}j 


20 

004150 

if 


25 

003880 

}> 


30 

003609 

3 J 


40 

003248' 

33 


50 

003068 

S'* 

Gartenmeistor 


20 

00391 

Methyl alcohol, 

1 20 

00638 

Graham 


1 10 

007037 

Reilstah* 


i 

! 006677 

33 


20 

006352 

35 


25 

! 006045 

35 


1 30 

005720 

' 55 


40 

005017 

55 


50 

004295 

i 


0 

00734 

Pagliani and Batfcelii 


10 

00654 

35 


20 

00607 

Tranhe 


30 

00541 

35 


40 

00463 

35 


50 

00406 

55 
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TABLE LXXh. {l)—c(mtinue<h 


Liquid. 

fG. 

V 

Autliority 

Methyl alcohol, 

60° 

0-00361* 

Traube 


10 

00729 

Gartenineistor 


20 

00623 



30 

00540 

)) 


40 

00473 

jj 


60 

00414 


Methyl benzoate, 

10 

023513 

Eellstab* 


15 

021709 



20 

019886 



25 

018082 

>> 


30 

016259 



40 

013570 



50 

011585 



10 

023676 

de Heen* 


30 

015665 

5) 

t 

50 

011278 



20 

02099 

Gartenmeister 

Methyl butyrate (?^), 

10 

006406 

Rollstab* ■ 


15 

006099 

JJ 


20 

005775 



25 

005468 



30 

005161 



40 

004529 

31 


50 

003916 

33 


10 

007597 

de Jieou'*' 


30 

006334 



50 

005486 

'5 


20 

00588 

Garleumoister 

Methyl butyrate {i\ 

10 

006316 

Pribram and Handl* 


15 

005955 

33 


20 

005594 

33 


25 

005233 

33 


30 

004963 



40 

004511 



50 

004150 



20 

00527 

Gartenmeister 

Methyl formate, 

20 

00355 


Methyl iodide, 

10 

005684 

Pribram and Handl* 


15 

005504 



20 

005233 



25 

005143 



30 

004872 



40 

004421 



20 

00500 

Gartenmeister 

Methyl propionate, , 

10 

005594 

Pribram and Handl* 


15 

005233 



20 

004872 

3> 
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TABLE LXXh. (1) — eontimied. 


Liquid. 

f a 

V 

Authority. 

Methyl propionate, . 

25° 

0-004692 

Pribram and Handl* 


30 

004421 



40 

003970 

jj 


50 

003609 



20 

00470 

Gartenmeister 

Methyl propyl ether, 

20 

00256 


Methyl salicylic acid, 

10 

032446 

Rellstab* 


15 

029974 

a 


20 

027501 



25 

025047 



30 

022575 



40 

018352 



50 

015194 


Methyl valerate (n\ 

20 

00727 

Gartenmeister 

„ . . 

10 

007363 

Pribram and Handl* 


15 

007038 



20 

006731 



25 

006406 



30 

006081 



40 

005450 



50 

004818 

j) 

Methylene chloride, . 

20 

00439 

Gartenmeister 

Nitric acid, .... 

20 

01003 

Graham 


0 

02273 

Pagliani and Oddone 


10 

01770 

1 )> 

Nonane, 

22*3 

00619 

Bartoli and Stracciati 

Octane, 

22'2 

00526 


Octyl alcohol, .... 

20 

0912 

Gartenmeister 

Pentadecane, .... 

22 

02814 

Bartoli and Stracciati 

Pentane, 

21 

00261 


Petroleum, .... 

17-5 

019 

Petroff 

Phenetol, .... 

20 

01286 

Gartenmeister 

Propane {n) nitro-, . 

10 

010015 

Pribram and Handl"^ 


15 

009384 

j5 


20 

008842 

3 ^ 


25 

008301 

35 


30 

007760 

53 


40 

006867 

33 


50 

006226 

)3 

Propane {%) nitro-, . 

10 

008481 



15 

007940 

3 3 


20 

007399 

5 ) 


25 

007038 

33 


30 

006587 

>5 


40 

005775 



50 

005053 

>> 
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TABLE LXXh. (1) — rontinmd. 


Liquid. 

fO. 

7J 

* Authority. 

Propionic acid. 

10'’ 

0*012686 

Eellstab* 


15 

011766 

71 


20 

010881 



25 

010051 

Jl 


30 

009293 



40 

008176 



50 

007381 



10 

014075 

Pribram and Handl* 


15 

012993 



20 

012000 



25 

011098 



30 

010286 



40 

009203 



50 

008121 

j j 


20 

01156 

Traiibe 


40 

00901 

j j 


60 

00736 

ii 


20 

01125 

Gartenmoister 

Propyl (n) acetate, . 

10 

006677 

Pribram and ITandl* 


15 

006316 

5) 


20 

005955 

)) 


25 

005594 



30 

005233 



40 

004511 



50 

003970 



20 

00608 

Gartenmeister 

Propyl (i) acetate, . 

10 

006496 

Pribram and llandl* 


15 

006136 

)i 


20 

005775 

j, 


25 

005414 

9 ) 


30 

005053 

>9 


40 

004421 

99 


50 

003970 

99 


20 

00536 

Gartenmeister 

Propyl (n) alcohol, . 

10 

020175 

Rollstab* 


15 

018641 

99 


20 

016963 

99 


25 

015447 

99 


30 

013859 

99 


40 

011297 

99 


50 

009131 

99 


15 

026888 

Pribram and Handl* 


20 

023640 



25 

020752 



30 

018046 



40 

014266 



50 

011369 

99 
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TABLE LXXh. (1) — cmtinued. 


Liquid, 

f G, 

v 

Authority, 

Propyl (rt) alcohol, . 

10" 

0-031680 

Pribram and Handl"^ 


15 

028161 



20 

024722 



25 

021835 



30 

018948 



40 

014978 



50 

012271 



0 

04170 

Pagliani and Battelli 


10 

03119 



20 

02327 

Traube 


30 

01818 



40 

01434 



50 

01166 



60 

00949 



10 

02934 

Gartenmeister 


20 

02273 



30 

01791 



40 

01416 



50 

01148 


Propyl {i) alcohol, . 

10 

030678 

Pribram and Handl* 


15 

026707 



20 

023098 



25 

020211 



30 

017685 



40 

013354 

>9 


50 

010466 



20 

02543 

Traube 


30 

01878 

>> 

; 

40 

01427 

99 


50 

01005 

5 j 


60 

00880 

99 


10 

03383 

Gartenmeister 


20 

02479 

J3 


30 

01846 

5 3 


40 

01403 

J5 


50 

01083 

1 3 5 

Propyl aldehyde, 

10 

004782 

^ Pribram and Handl*^ 


15 

004421 

55 


20 

004150 

55 


25 

003880 

55 


30 

003699 

55 


40 

003338 

55 

Propyl benzoate, , . 

10 

037174 

55 


15 

032663 ! 

55 


20 

028512 

55 


25 

025625 

55 


30 

022737 

55 
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TABLE LXXh. {l)—conUnuetl. 


Lif|uid, 

f C. 

V 

• Authority. 

Proi)yl benzoate, 

40" 

0-01 8707 

Pribram and Ilamll* 


50 

015880 


Propyl (n) bromide, 

10 

005048 

5) 


15 

005414 



20 

005179 



25 

004963 

»5 


30 

004728 



40 

004259 



20 

00545 

Gartenmeister 

Propyl {i) bromide, , 

10 

005775 

Pribram and Hand!* 


15 

005594 

5) 


20 

005323 



25 

005053 



30 

004872 

n 


40 

004421 

1) 


50 

003970 

n 

Propyl {n) butyrate (?^), „ 

10 

01046() 



15 

000504 

} > 


20 

008842 



25 

008301 



30 

007760 

)} 


40 

006677 

I"! 


50 

005955 

>) ' 


20 

00847 

Gartenmei«tor 

Propyl {n) butyrate (i), . 

10 

009564 

Pribram and Haiidl* 


15 1 

00884 2 



20 

008211 

5) 


25 

007669 

a 


30 

007218 

J 5 


40 

006316 

n 


50 

005684 

11 


20 

00755 

Gartenmeister 

Propyl {i) butyrate {n\ . 

10 

009384- 

Pribram and llandl’^ 


15 

008662 



20 

007940 



25 

007399 



30 

006948 i 

u 


40 

006226 

5} 


50 

005414 

,} 

Propyl {i) butyrate {i\ . 

10 

008572 

) ) 


15 

007760 

n 


20 

007218 

11 


25 

006857 

11 


30 

006496 

11 


40 

005775 



50 

005053 


Propyl {n) chloride, . 

10 

003880 

If 
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TABLE LXXh. {l)~conmmd. 


Liquid. 

fO, 

V 

Authority. 

Propyl {n) chloride, . 

15“ 

0-003717 

Pribram and Handl* 


20 

003636 



25 

003356 



30 

003194 



40 

002833 


Propyl {i) chloride, . 

10 

003970 



15 

003790 



20 

003609 



25 

003429 



30 

003248 


Propyl ether, . 

20 

00433 

Gartenmeister 

Propyl {n) formate, . 

10 

006045 

Pribram and Handl* 


15 

005594 



20 

005233 



25 

004963 



30 

004692 



40 

004150 



50 

003790 



20 

00574 

Gartenmeister 

Propyl (i) formate, . 

10 

006775 

Pribram and Handl* 


15 

005414 



20 

005053 



25 

004782 

jj 


30 

004511 

>j 


40 

004060 

jj 


50 

003609 

i } 


20 

00522 

Gartenmeister 

Propyl {n) iodide, » 

10 

008517 

Pribram and Handl* 


15 

008084 

j j 


20 

007651 

>3 


25 

007218 

» 5 


30 

006805 



40 

005937 

5 j 


50 

005071 

33 


20 

00757 

Gartenmeister 

Propyl {i) iodide, . 

10 

008481 

Pribram and Handl* 


15 

007940 

) j 


20 

007399 

13 


25 

007038 

35 


30 

006677 

33 


40 

005775 

33 


50 

005233 

jj 

Propyl (n) nitrite, . 

10 

004511 

33 


15 

004331 

53 


20 

004150 

31 


25 

003970 

33 


30 

003790 

33 
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TABLE LXXii. 


Liquid* 

f G. 

V 

' Autbority. 

Propyl {n) nifcrite, . 

40*^ 

0-0034^39 

Pribram aiid llandl* 


50 

003068 

n 

Propyl {n) propionate, 

10 

00S662 

JJ 


15 

007940 

IJ 


20 

007399 

>} 


25 

006857 



30 

006496 

i > 


40 

005775 



50 

005233 

Gartenmeister 


20 

00686 

Propyl {i) propionate, 

10 

007579 

Pribram and Handl* 


15 

007038 



20 

006677 

n 


25 

006316 

)j 


30 

005955 

)i 


40 

005233 

n 


50 

004692 


Propyl {n) valerate, . 

20 

01073 

Gartenmeister 

Propylene glycol, . 

20 

4566 


Rape oil, , , , . 

0 

25-3 

0. E. Meyer 


6-5 

5*18 

n 


12-4 

3-08 

3> 


13*9 

2-82 

JJ 


18*1 

1'69 

>J 


27 

1*20 



29-5 

0*96 

5> 


3P6 

0’90 

J? 

SaKcyl aldehyde, 

10 

0*032446 

Rollstab* 


15 

029974 



20 

027501 

>J 


25 

025029 

33 


30 

022575 

33 


40 

018352 

33 


50 

015194 

33 

Sulphuric acid, 

11-2 

31953 

Poiseuille 


20 

21929 

Graham 

Tetradecane, .... 

21*9 

02131 

Bartoli and Stracciati 

Toluol, ..... 

10 

006893 

Pribram and Handl* 


15 

006388 

,3 


20 

005973 

33 


• 25 

005612 

33 


30 

005287 

33 


40 

004728 

53 


50 

004295 

33 


10 

006911 

de Heon 


30 

005847 

33 

Toluol, monochlor-, 

10 

011333 

Pribram and Handl^ 
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TABLE LXXh (1) — continued. 


Liquid. 

f 0. 

V 

Authority. 

Toluol, monociilor-, . ‘ / 

15° 

0*010557 

Pribram and HandP 


20 

009853 

)5 


*25 

009149 



30 

008672 

i> 


40 

007661 

}) 


50 

006695 


Toluol (o), mononitro-, 

15 

025986 

i9 ; 


20 

023622 

jj 


25 

021276 

>> 


30 

019309 

■ 


40 

016133 

jj 


50 

013805 


Tridecane, . 

23-3 

01550 

Bartoli and Stracciati 

Turpentine, .... 

11-9 

001865 

W. Konig 

Undecane, .... 

22-7 

00947 

Bartoli and Stracciati 

Valeral, 

10 

007164 

Kellstab* 


15 

006839 

V 


20 

006514 

5? 


25 

006189 

JJ 


30 

005847 



40 

005197 



50 

004529 


, Yaleral . 

10 

007128 

Pribram and HandP 


15 

006587 

1 


20 

006136 



25 

005775 

fj 


30 

005504 

jj 


40 

004963 

>» 


50 

004421 

}} 

Valeric {i) acid. 

20 

02183 

Graham 


10 

027501 

Eellstab* 


15 

024921 

53 


20 

022394 

i3 


25 

020518 

5 > 


30 

018641 

3 > 


40 

015664 

5) 


50 

012903 

55 


20 

02411 

Traube 


40 

01672 

)5 


60 

01235 



20 

02279 

Gartenmeister 

Water, , . , . , 

0 

01775 

Poiseuille* 


0 

018142 

)j 


0 

01778 

15 


0 

01782 

35 


0 

017987 

Hagen 


0 

01573 

Grotrian 
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TABLE LXXh. {!)- coniimed. 


Liquid. f 0. 

V 

* Authority. 

Water, . , . . . 0“ 

0-018W 

liosencranz 

0 

018507 

Pribram aiul ITandl'^ 

0 

01775 

Pagliani and Battelli 

0 

01811 

Noack 

0 

017996 

9t 

0 

0183 

0. E. Meyer 

0 

0180456 

Calculated most probable 



value 

10 

013263 

Poiseuille* 

20 

010232 

a 

30 

008157 

}} 

40 

006677 

j> 

50 

005558 

jj 

10 

013276 

Graham (1) 

20 

010097 


30 

008066 


40 

006648 


60 

005607 


CO 

004898 


10 

013161 

.. (2) 

20 

010113 


30 

008122 


40 

006668 

jy 

50 

005594 

>> 

60 

004852 


10 

013264 

Hcllstab-^ 

20 

010015 


30 

008121 

JJ 

40 

006713 

) j 

50 

005630 

JJ 

10 

013206 

Sprung* 

20 

010147 

>> 

1 30 

008146 

> 9 

40 

006691 

55 

50 

005638 

)5 

60 

004829 

19 

1 17 

01106 

Grotrian 

20 

010183 

Slotte* 

30 

008166 

JJ 

40 

006664 

JJ 

13-62 

011836 

Stephan , 

13-92 

011748 

5) 

14-50 

011607 

99 

20-13 

010241 

99 

25-67 

008865 

59 

27-02 

008692 

99 

30 

007878 

99 
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TABLE LXXh. (1) — continued. 


Liquid, 

t 0. 

'n 

Authority. 

Water, . . * * , 

12°0 

0-01258 

Til. Schmidt 


20 

010142 

Wagner* 


30 

008048 



40 

006623 



50 

005720 



15 

01124 

Sachs 


17 

011085 

W. Konig 


17-5 

0105 

PetrojQf 


24-7 

00912 

Arrhenius 


17 

01105 

W. Konig 


10 

01309 

Couette 


12 

01288 

>> 


20 

01032 

Gartenmeister 


19-1 

01031 

Schwedofif 


15 

011439 

Bruckner 


20 

010086 



20 

010141 

Mutzel 


5 

015320 

Thorpe and Bodger* 


10 

013220 

j» 


15 

011604 

jj 


20 

010165 



25 

009043 

)» 


30 

008094 

)) 


35 

007307 



40 

006633 

)) 


45 

006059 



50 

005557 



55 

005130 

)> 


60 

004750 

j> 


65 

004420 



70 

004121 

>j 


75 

003852 

)> 


80 

003613 

53 


85 

003400 

53 


90 

003202 

53 


95 

003030 

33 


100 

002872 

33 

Pribram and Handl* 

Xylol (?«) 

10 

007651 


20 

006659 

33 


25 

006262 

35 


30 

005901 

>5 


40 

005261 

35 


50 

004764 

33 

de Heen* 


10 

007651 


30 

006568 

33 
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TABLE LXXh. (2). — Values of rj for Mixed Liquids and Solutions. 


Substance dissolved. 

Concentration. 

f C. 

.7? 

Authority, 

Mixed liquids {toith water ) — 
Acetic acid, .... 

99-8% 

# 

10° 

0*014779 

Noack^ 

5J 

15 

013679 

33 


3 } 

20 

012650 

33 


33 

25 

011712 

33 


33 

30 

010863 

33 


33 

40 

009366 

33 


33 

50 

008102 

33 


99-6% 

20 

01455 

Traube 


» 

40 

01035 

33 


99-2% 

60 

00797 

33 


20 

01297 

Graham 


Normal 

25 

01012 

Beyher"^ 

Alcohol (ethylic), 

70% 

10 

03279 

Stephan 

33 

15 

02789 

33 


33 

20 

02368 

33 


33 

25 

02069 

33 


3 3 

30 

.01809 

33 


49% 

10 

04133 

33 


33 

15 

03464 

33 



20 

02964 

33 


33 

25 

02537 

33 


1 

30 

02194 

3 3 


35-11 % 

10 

05703 

^ 33 

Butyric acid, .... 

Normal 

25 

01164 

Reyhof^ 

„ „ (iso), 

33 

25 

01157 

3 ) 

Chloric acid, .... 

33 

25 

00956 

93 

Formic acid, .... 

33 

25 

00938 

33 

Glycerol, .... 

94-46 % 

8-5 

7*437 

Schottuer 


89-94 „ 

8-3 

3*553 

j> 


80-31 „ 

8.5 

1*021 

33 


74-97 „ 

5-9 

0*6671 

33 


3 3 33 

6-2 

6523 

33 


33 3 3 

14-9 

3900 

33 


33 33 

2M 

2803 

‘,3 


64-05 „ 

8-5 

2221 

33 


4-9-79 „ 

8-5 

0925 

Wagner* 

Hydrochloric acid, 

23-045 % 

15 

01657 


33 

25 

01388 

33 


33 

45 

01017 

1 3 


16-125 % 

15 

01443 

33 


)? 

25 

01201 

3 ' 


33 

45 

008678 

5) 


8-14 % 

15 

01281 

33 



25 

01046 

3 3 


33 

45 

007236 



Normal 

25 

01290 

Royher* 



TABLE LXXh. {2)—eonU,im<l. 


Substance in Solution.. 

Concentration. 

f G. 

V 

Authority. 

Lactic acid, .... 

* Normal 

25° 

0-01147 

Beyher* 

Nitric acid, ; . . . 

28-31 % 

15 

01450 

Wagner'^ 



25 

011814 




45 

008346 

n 


18-20 % 

15 

012551 

5 5 


)) 

25 

010338 

55 


IJ 

45 

007341 

55 


8-37 % 

15 

011984 

55 



25 

009894 

55 



45 

006783 

55 


Noimal 

25 

012896 

Eeyher* 

Perchloric acid, 


25 

009113 

55 

Propionic acid, 

) » 

25 

011010 

55 

Sulphuric acid, 

23-429 % 

15 

022144 

Wagner* 


JJ 

25 

017234 

15 



45 

011598 



15-503 % 

15 

017156 

55 


}> 

25 

013532 

55 



45 

008981 

5) 


7-S75 % 

15 

014041 

55 


n 

25 

011001 


Solutions — 


45 

007523 

55 

Ammonium chloride, 

23-37 % 

10 

012172 

Sprung* 


30 

008601 

55 


>> 

50 

006507 



15-678 % 

10 

012145 

11 


)) 

30 

008342 

55 



50 

006137 

55 


8-G71 % 

10 

012464 

55 


JJ 

30 

008180 

55 


j: 

50 

005886 

55 


3-67 % 

10 

012895 

75 


JJ 

30 

008117 

55 


)> 

50 

005757 

11 


Normal 

17*6 

010427 

A rrhenius* 

Caesium chloride, . 


17-6 

010560 

Kreichgauer* 


25 

008888 

Wagner* 

Lithium chloride, . 

26-93 % 

10 

041397 

Sprung* 


J> 

30 

025643 

15 


5J 

50 

017685 



13-91 % 

10 

021889 

'5 



30 

013697 

55 


15 

50 

009492 

1) 


7-757 % 

10 

017342 

15 


55 

30 

010773 

3 1 


55 

50 

007435 

55 
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TABLE LXXh. {^)-contmmd . ' 


Substance in Solution. 

Concentration . 

f 0. 


Authority. 

Lithium chloride, . » • 

Normal 

l7'’-6 

0-012731 

Arrheniu# 



17-6 

012764 

Kreichgatier* 



25 

010710 

Wagner^ 

Potassium chloride, 

22-215 % 

10 

012641 

Sprung*^ 



30 

008780 

)y 



50 

006565 

yy 


10-230 % 

10 

012641 

yy 



30 

008312 

yy 



50 

005979 

yy 


Normal 

17*6 

010673 

Arrhenius* 



20 

010207 

Mtitzel* 



25 

008976 

Wagner* 

Eubidium chloride, 

J5 

25 

008952 

yy 

Sodium chloride, 

23-219 % 

10 

023152 

Sprung* 



30 

014335 

yy 



50 

008560 

yy 


14-312 % 

10 

017100 

yy 



30 

010840 

yy 



50 

006661 

yy 


7-955 % 

10 

014868 

yy 



30 

009389 

yy 



50 

005742 

yy 


Normal 

17-6 

011928 

Arrhenius* 



17-6 

011786 

Kreichgauor'*^ 



20 

011349 

Mtitzol* 

* 


25 

009976 

Eeyher* 

Barium chloride, . 

24-34 % 

10 

018172 

Sprung* 



30 

011946 

y j 



50 

008608 

yy 


15-402 % 

10 

015754 

yy 


5) 

30 

010106 

yy 



50 

007146 

yy 


7-605 % 

10 

014058 

yy 


55 

30 

007940 

yy 



50 

006352 

5 ♦ 


Normal 

17-6 

013215 

Arrhenius* 


jj 

17-6 

013251 

Kreichgauev* 



20 

014550 

Miitzel* 


3> 

25 

010208 

Wagner* 

Cadmium chloride, 

24-786 % 

15 

018771 

yy 


jy 

25 

014503 

yy 


j) 

45 

009669 

yy 


16-30 % 

15 

016050 

yy 


yj 

25 

012717 

yy 


yj 

45 

008519 

yy 


11-09 % 

15 

013978 

yy 


jy 

25 

010923 

yy 
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TABLE LXXh. (2) — aordinued. 


Substance in Solution. 

Concentration, 

fC. 

V 

Authority. 

Cadmium chloride, 

11'09 % 

45° 

0-007350 

Wagner* 

Normal 

25 

010312 


Calcium chloride, . 

44-087 % 

30 

107028 

Sprung* 


>5 

50 

065542 

33 


39-75 % 

10 

120924 

33 


JJ 

30 

068393 

33 



50 

044302 

33 


31-60 % 

10 

049174 

33 • 


}J 

30 

031941 

33 



50 

022377 

33 


15T7 % 

10 

020013 

33 


39 

30 

012866 

33 


33 

50 

009077 

33 


Normal 

20 

014008 

Miitzel* 


33 

25 

010933 

Wagner* 

Cobalt chloride, 

22-270 % 

15 

029162 

33 

33 

25 

022846 

33 


33 

45 

014902 

33 


14-858 % 

15 

020139 

33 


)5 

25 

015359 

33 


33 

45 

010604 

33 


7-970 % 

15 

014979 

33 


33 

25 

011742 

33 


33 

45 

008095 

33 


jN’ormal 

25 

010948 

1 ” 

Cupric chloride, 

33-027 % 

15 

' 032193 

33 

' 33 

25 

024795 

\ 33 


33 

45 

015714 

33 


21-349 % 

15 

022467 ) 
to 021186 f 

33 


>} 

25 

017297 

33 


33 

45 

011414 

33 


12-006 % 

15 

015732 

33 


33 

25 

012238 

33 


33 

: 45 

008225 

)J 


Normal 

25 

010956 

33 

Magnesium chloride, 


20 

014197 

Miitzel 


j) 

25 

011360 

Wagner 

Manganese chloride, 

40-132 % 

15 

096959 

33 


33 

25 

070991 

33 


33 

45 

044446 

33 


30-33 % 

15 

046251 

33 


33 

25 

034864 

33 


33 

45 

022322 

33 


15-650 % 

15 

023622 

33 


33 

25 

018803 

33 


33 

45 

012396 

33 


2 K 


TOL. II. 
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TABLE LXXh. {i)—r.ontimm<l 


Substance in Solution. 

Concentration. 

0. 

•'n 

Authority. 

Manganese chloride, 

8'007 % 

JO- 

0*010748 

Wagner 



25 

012834 




45 

00S682 



hTormal 

25 

01154 J 


Mercuric chloride, . 

3-65 % 

10 

013850 

)5 



30 

008401 

1 > 



45 

006910 



0-226 % 

30 

008442 



}» 

40 

00G91O 


Mckel chloride, 

30-4% 

15 

041415 



)J 

25 

031002 



JJ 

45 

020200 



22-690 % 

15 

025282 

J) 



25 

019778 




45 

013121 



11-449 % 

15 

016313 

J J 


)) 

25 

012637 

u 


Jl 

45 

008707 



Normal 

25 

011508 


Strontium chloride, 

31-62 % 

10 

030750 

Sprung* 


)) 

30 

020518 



n 

50 

014653 



21-45 % 

10 

020355 

n 



30 

013264 

79 


J) 

50 

009474 



12-53 % 

10 

016313 1 

) 7 


J) 

30 

0104G6 

)> 


J) 

50 

007417 

) ) 


7-18 % 

10 

014725 

5) 


)> 

30 

009257 

) } 


} J 

50 

006568 



Normal 

20 

014533 




25 

011205 

Wagner* 

Zinc chloride, 

33-752 % 

15 

027375 




25 

021276 



23-487 % 

45 

013108 



15 

020121 



J> 

25 

015631 




45 

010374 



15-334 % 

15 

1 016892 

3 ) 


>» 

25 

013126 

3 ) 


J) 

45 

008700 



Normal 

17-6 

013689 

Arrhenius* 


J) 

17’6 

013591 

Kreichgauor* 



25 

011405 

Wagner* 

Ammonium bromide, 

36-833 % 

10 

j 011260 

I 

Sprung* 
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TABLE LXXh. (2) — continued. 



Substance in Solutioix 

Concentration 

r 0. 

V 

Authority. 


Ammonium bromide, 

Potassium bromide, 

Sodium bromide, 

Potassium iodide, . 

Sodium iodide, 

* 36-833 % 

25-33 % 

)> 

15-97 % 

JJ 

34*639 % 

» 

23-l’k % 

J) 

u-ob % 

)> 

27-266 % 

>> 

18-579 % 

9-775 % 

5) 

J> 

l^ormal 

54% 

J5 

45-98 % 

33-035 % 

17-015 % 

>) 

8-419 % 

JJ 

J J 

l^ormal 

55*47 % 

JJ 

jj 

30'^ 

50 

10 

30 

50 

10 

30 

50 

10 

30 

50 

10 

30 

50 

10 

30 

50 

10 

30 

50 

10 

30 

50 

10 

30 

1 50 

25 

10 

30 

50 

10 

30 

50 

10 

30 

50 

10 

30 

50 

10 

30 

50 

17*6 

17*6 

10 

30 

50 

0-008048 

006190 

011297 

007814 

005811 

011766 

007796 

005684 

012018 

008481 

006442 

011964 

008664 

005991 

012199 

008084 

005793 

017306 

011134 

008012 

014906 

009654 

006893 

013642 

008788 

006208 

010447 

012415 

008752 

006785 

011369 

008157 

006370 

011152 

007742 

005847 

011784 

007742 

005666 

012542 

007940 

005648 

011346 

011570 

028367 

017396 

012072 

Sprung* 

J) 

JJ 

JJ 

JJ 

JJ 

JJ 

?j 

JJ 

JJ 

JJ 

JJ 

JJ 

J J 

JJ 

JJ 

JJ 

, 

JJ 

JJ 

JJ 

JJ 

JJ 

JJ 

JJ 

JJ 

JJ 

Reyher* 

Sprung* 

JJ 

JJ 

JJ 

JJ 

JJ 

JJ 

J J 

J J 

JJ 

J 

JJ 

J J 

JJ 

JJ 

Arrlieniiis* 

Kreicbgauer* 

Sprung* 

JJ 

JJ 
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TABLE LXXh. {2)—cmtmued. 


Substance in Solution. 

Concentration. 

f 0. 

.7? 

Authority, 

Soditim iodide, 

35-686 % 


0-016519 

Sprung* 



30 

010051 

JJ 



60 

007327 

JJ 


17-15 % 

10 

013318 

JJ 



30 

008554 

JJ 



60 

006081 

JJ 


8-829 % 

10 

013191 

JJ 



30 

008301 

JJ 



50 

006847 

JJ 

Potassium chlorate, 

6-687 % 

30 

008120 

JJ 



60 

005666 

JJ 


3-606 % 

10 

012939 

JJ 



30 

008066 

JJ 



60 

005684 

JJ 

Sodium chlorate, . 

33-64-3 % 

10 

021835 

JJ 



30 

013661 

JJ 



50 

009564 

JJ 


20-59 % 

10 

016043 

)j 



30 

010250 

JJ 



50 

007290 

JJ 


11-60 % 

10 

014202 

>1 



30 

009023 

) J 


j) 

50 

006370 

JJ 

Ammonium nitrate, 

49-83 % 

10 

015898 

JJ 


j) 

30 

011423 

}j 


j y 

50 

008824 

JJ 


37-22 % 

10 

012939 

JJ 


jj 

30 

009239 

JJ 


)) 

50 

007002 

JJ 


27-08 % 

10 

012091 

JJ 


)) 

30 

008608 

JJ 



50 

006298 

JJ 


12-19 % 

10 

012054 

J J 


J5 

30 

007994 

JJ 



50 

005756 

JJ 


5-976 % 

10 

012559 

JJ 


5J 

30 

007994 

JJ 


J3 

50 

005702 

JJ 

Potassium nitrate, . 

17-60 % 

10 

012415 

J} 


$) 

30 

008301 

JJ 


)) 

50 

006027 

JJ 


12-19 % 

10 

012397 

JJ 


JJ 

30 

008084 

JJ 


JJ 

50 

005829 

J J 


6-316 % 

10 

012776 

J5 


JJ 

30 

008048 

JJ 


JJ 

50 

005738 

JJ 
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TABLE LXXh. (2) — eontimied. 


Substance in Solution. 

Concentration. 

0. 

'n 

Authority. 

Potassium nitrate, . 

7G-76 % 

0° 

0-0155 

0. E. Moyer 


11-81 „ 

0 

0166 

JJ 


9-70 „ 

0 

0169 

JJ 


4-79 „ 

0 

0179 



Normal 

17-6 

011125 

Arrhenius* 


5? 

17-6 

011252 

Kreichgauer* 


- 

20 

010808 

Miitzel* 



25 

009426 

Wagner* 

Silver nitrate, 

J) 

25 

011058 

JJ 

Sodium nitrate. 

31-547 % 

10 

021871 

Sprung* 


J) 

30 

013751 




50 

009636 

JJ 


18-20 % 

10 

016700 

JJ 


5J 

SO 

010087 

JJ 



50 

007092 

j j 


12-35 % 

10 

014653 

JJ 



30 

009203 

JJ 


)) 

50 . 

006514 

J J 


7-25 % 

10 

013480 

JJ 



30 

008644 

JJ 


JJ 

50 

006099 

JJ 


57-11 % 

0 

0291 

0. E. Meyer 


35-2G „ 

0 

0233 

JJ 


16*31 „ 

0 

0191 

JJ 


Normal 

17*6 

012158 

Arrhenius* 


» 

17*6 

012262 

Kreichgauer* 


) > 

20 

012003 

Miitzel* 



1 25 

010269 

Keyher* 

Barium nitrate, 

5-24 % 

15 

012282 

Wagner* 


i 

J) 

25 : 

009788 

J J 


JJ 

45 

006652 

J J 


2-98 % 

; 

011190 

JJ 


5> 

25 

009229 

1 

JJ 


») 

! 45 

006283 

JJ 

Cadmium nitrate, . 

22-36 % 

15 

015359 

J J 


J> 

25 

012457 

JJ 


JJ 

45 

008577 

JJ 


15-71% 

15 

! 012957 

JJ 


1 JJ 

25 

010602 

J J 


! 

i JJ 

45 

007455 

JJ 


' 7-81 % 

15 

011179 

J J 


JJ 

25 

009046 

JJ 


JJ 

45 

006143 

JJ 


Normal 

25 

010914 

JJ 

Calcium nitrate, 

40-13 % 

15 

043779 

JJ 


JJ 

25 

039177 

JJ 


J> 

45 

023116 

JJ 
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TABLE LXXii, {i)—coni!nwd. 


Substance in Solution, 

Concentration. 

f 0. 


Authority, 

Calcium nitrate, 

30-10 % 

15'* 

0-026004 

WaglHU'*^ 



25 

020337 




45 

013561 

»? 


17-S5 % 

15 

016920 




25 

013460 

)) 



45 

010006 

n 


Eormal 

20 

014131 

Mlitzel* 



25 

010868 

Wagner* 

Cobalt nitrate, 

24-528 % 

15 

019922 

5 > 



25 

015884 




45 

010658 

>J 


15 -900 % 

15 

015692 

3J 



25 

012489 

)> 



45 

00,8111 



8-280 % 

15 

013473 

17 



25 

010457 

JJ 



45 

007189 

11 


Normal 

25 

011552 

11 

Copper nitrate, 

46-71 % 

15 

069093 

11 



25 

051219 

13 



45 

031082 

11 


26-08 % 

15 

022775 

13 


J> 

25 

017834 

11 



45 i 

012372 

13 


18-99 % 

15 

017555 

11 


)) 

25 

013722 

11 


J> 

45 

009255 

11 


Normal 

25 

011686 

11 

Lead nitrate, 

32*22 % 

15 

016575 

13 



25 

013081 

33 



45 

009124 

13 


17-93 % 

15 

013361 

11 


9} 

25 

010670 

13 



45 

007278 

11 


Normal 

25 

010572 

11 

Magnesium nitrate, 

39-77 % 

15 

057215 

11 



25 

045123 

11 



45 

028535 

11 


34-19 % 

15 

038495 

11 


J5 

25 

029667 

13 


J> 

45 

019832 

31 


18-62 % 

15 

018008 

31 


>» 

25 

014669 

11 


>> 

45 

010147 

11 


Normal 

20 

011769 

Miitzel* 



25 

011188 

Wagner* 

Manganese nitrate, 

49-309 % 

15 

071614 

>1 
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TABLE LXXn. (2) — continued. 


Substance in Solutio'ii. 

Concentration. 

f 0. 

V 

Authority. 

, o 

Manganese nitrate, 

49-309 % 

25“ 

0-054335 

Wagner^ 


5J 

45 

034070 

3) 


29-602 % 

15 

030226 

33 



25 

022737 

33 



45 

015997 

33 


18-309 % 

15 

017317 

33 



25 

013783 

33 


3) 

45 

010033 

33 


Normal 

25 

011509 

33 

Nickel nitrate, . , 

40-953 % 

15 

040169 

>3 


33 

25 

030623 

33 



45 

019543 

33 


30-006 % 

15 

024470 

33 



25 

019110 

33 



45 

012756 

33 


16-493 % 

15 

016371 

33 



25 

012655 

33 


33 

45 

008819 

33 


Normal 

25 

011694 

33 

Strontium nitrate, . 

32-61 % 

15 

021095 

33 


33 

25 

016842 

33 


33 

45 

011248 

33 


21-19% 

16 

015754 

33 


33 

25 

012484 

33 


33 

45 

008676 1 

33 


10-29 % 

15 

012515 1 

33 


33 

25 

010102 

53 


33 

45 

007052 

35 


Normal 

20 

013190 

Miitzel'^ 


33 

25 

011050 

Wagner* 

Zinc nitrate, .... 

44-600 % 

15 

030299 

33 


33 

25 

023568 

33 


33 

45 

015864 

33 


30-626 % , 

15 

018897 

33 


/u I 

33 ! 

25 

015469 

33 


33 

45 

010410 

33 


15-955 % 

15 

014568 

33 


33 

25 

011600 

53 


33 

45 

007897 

53 


Normal 

25 

011537 

33 

Ammonium sulphate, 

25-51 % 

10 

026780 

Sprung* 


33 

30 

013498 

33 


33 

50 

009763 

33 


15-94 % 

10 

021691 

53 


33 

30 

010899 

33 


33 

50 

007796 

33 


8-1% 

10 

019471 

53 
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TABLE LXXtt. (2)—mifmued. 


Substance in Solution, 

Concentration. 

f G, 

• 

V 

Authority, 

Ammonium sulpliate, 

8-1 % 

-w' 

0-009438 

Riuung* 


JJ 

50 

006677 

j) 

LiiMum sulphate, . 

h[ormal 

17 0 

014749 

ArrheniuB* 


jj 

170 

014527 

Kreichgauer*^ 


») 

25 

012202 

W agnor^ 

Potassium sulphate, « 

9-769 % 

10 

014617 

Sprung^ 


3> 

30 

009384 

JJ 


JJ 

50 

006659 

JJ 


5-173 % 

10 

013967 

j? 


JJ 

30 

008770 

}j 


JJ 

50 

006190 

5 ) 


13-80 % 

17-18 

0133 

0. E. Meyer 


8*805 % 

JJ 

0123 

JJ 


4-43 % 

JJ 

0124 

jj 


Formal 

17-0 

012616 

Arrluiuius'^’ 


JJ 

17-6 

012490 

Kreichgauer* 


JJ 

25 

010550 

Wagner* 

Sodium sulphate, . 

12-71 % 

30 

012632 

R])rung^ 


JJ 

50 

008680 



G-G26 % 

10 

016042 



JJ 

30 

010069 



JJ 

50 

007020 



3-3S2 % 

10 

014509 

JJ 


JJ 

30 

009023 

1) 


10--125 % 

0 

0296 

0. K. Meyer 


7-780 % 

0 

0253 

JJ 


5-160 % 

0 

0230 

JJ 


2-567 % 

0 

0205 

JJ 


Normal 

17*6 

012228 

Arrhenius* 


JJ 

17'6 

012228 

Kreichgauer* 


JJ 

25 

011845 

Wagner* 

Beryllium sulphate, 

Normal 

25 

0123879 

Wagner 

Cadmium sulphate, 

-22-011 % 

15 

021801 

Wagner* 


JJ 

25 

016575 



JJ 

45 

010851 

>) 


14-660 % 

i5 

017354 

>3 


JJ 

25 

013058 

33 


JJ 

45 

008803 

3 ) 


7-140 % 

15 

014238 

33 


JJ 

25 

011154 



JJ 

45 

007455 



Normal 

25 

012375 


Cobalt sulphate, 

21-167 % 

15 

034936 

33 


JJ 

25 

026383 

33 


JJ 

45 

016232 

33 


14-156% 

15 

021259 

35 


JJ 

25 

017235 

35 
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TABLE LXXh. (2) — continued. 


Substance in Solution. 

Concentration. 

fG, 

V 

Authority, 

Cobalt sulpliate, 

14-156 % 

45° 

0-011127 

Wagner”^ 


7-239 % 

15 

015649 

JJ 


j) 

25 

012401 

JJ 



45 

008135 

JJ 


iNformal 

26 

012436 

JJ 

Copper sulphate, , 

17-49 % 

16 

022470 

j j 


}> 

25 

017477 

jj 



45 

011152 

JJ 


12-57 % 

15 

017897 

» 


)) 

25 

013350 

’ 3 



45 

009384 

JJ 


6-79% 

15 

014370 

JJ 



25 

011154 

JJ 



45 

007471 

J J 


I^ormal 

17-6 

016123 

Arrhenius* 



25 

013211 

Wagner* 

Magnesium sulphate, 

19-325 % 

10 

054534 

Sprung* 


if 

30 

030028 

J5 



50 

019128 



14-031 % 

10 

033908 

J) 


if 

30 

019381 

JJ 


if 

50 

012830 

3 J 


9-497 % 

10 

023622 

5 1 


}} 

30 

014021 

JJ 


if 

50 

009564 

JJ 


4-984 % 

10 

017360 

JJ 


if i 

30 

010647 

JJ 


j) 

50 

007381 

J J 


Normal 

17*6 

015988 

Arrhenius* 



17*6 

015882 

Kreichgauer* 


if 

25 

012313 

Wagner* 

Manganese sulphate, 

22-08 % 

15 

119426 

JJ 


JJ 

25 

085590 

J J 


if 

45 

048146 

J ) 


18-80 % 

15 

041258 

J J 


if 

25 

031076 

J J 


if 

45 

019385 

J? 


11*45% 

15 

023355 

JJ 


JJ 

25 

017790 

JJ 


JJ 

45 

011439 

) J 


Normal 

25 

013354 

J5 

Mckel sulphate, . . . i 

25*35 % 

15 

053875 

JJ 


JJ 

25 

040590 

JJ 


JJ 

45 

027507 

) 3 


18-19 % 

15 

028958 

JJ 


U 

25 

021638 

JJ 


JJ 

45 

013660 

J) 



c 
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TABLE LXXii. {f)—mnUniied. 


Solution. 

Coucontvaiioii. 

r 0. 

* 

Auibority, 


10-G2 % 

16“* 

04)17077 


1 


25 

01325(> 




45 

01)8983 

11 


Normal 

25 

0133()9 

11 


23-09 % 

15 

0420 M 

11 



25 

032016 

11 



45 

019509 

11 


16-64 % 

16 

028156 

11 



25 

021404 

11 



45 

01325G 

11 


7-12 % 

15 

017516 

11 



25 

014303 

11 



45 

009299 

11 


Normal 

17-6 

016201 

ArrlieniuH* 



17-0 

016058 

Kmoligaucr* 



25 

014660 

Wagtier’^ 

late, 

))i 

25 

013554 

0. k. Meyer 

• • • 

3-62 % 

10*4^ 

0164 

11 



12-5 

0150 

11 



22*3 

0120 

11 

>mate, . 

28-04 % 

10 

018058 

Rlolto-x 


)) 

30 

014442 

11 


J) I 

40 

009927 

1 ) 


19-76 % 

10 

015808 

I 

11 


» 

30 

012578 

1 ) 


>1 

40 

008788 

11 


10-52 % 

10 

014267 

11 



30 

011224 

1 ) 



40 

007616 

11 

late, 

32-78 % 

10 

019760 

Sprung* 



30 

016039 

11 



40 

011298 

11 


24-26 % 

10 

017540 

Slotte* 


)5 

30 

013967 

3) 


JJ 

40 

009427 

1 1 


19-61 % 

10 

015391 

11 


)) 

30 

012397 

11 


)) 

40 

008653 

11 


11-93 % 

10 

013686 

Sprung*^ 


)J 

30 

011286 

S5 


)J 

40 

007393 

3) 


Normal 

25 

010962 

Wagner* 


14-81 % 

10 

022918 

Siotte* 


JJ 

30 

017540 

11 


JJ 

. 40 

011242 

13 


10-62 % 

10 

018569 

33 


J5 

30 

014267 

35 
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TABLE LXXh. (2) — continued. 


Substance in Solution. 

Concentration. 

f 0. 


Authority. 

Sodium chromate, . , Z 

10-62 % 

40“ 

0*009384 

SloUe* 


6-76 % 

10 

015375 

11 


>> 

30 

011910 

11 



40 

007886 

11 

Magnesium chromate, . 

27-71 % 

10 

041848 

11 


» 

30 

031038 




40 

019255 

11 


21-86 % 

10 

030010 

19 


)) 

30 

022593 

99 



40 

014274 

91 


12-31 % 

10 

019865 

19 



30 

015158 

11 


)) 

40 

009871 

11 

Ammonium dichromate, . 

19-93 % 

10 

013264 ! 

99 



30 

010539 

11 



40 

007345 

19 


13-00 % 

10 

013047 

11 



30 

010268 

11 



40 

006911 

11 


6-85% 

10 

013029 

19 


JJ 

30 

009943 

11 


») 

40 

006839 

11 

Potassium dichromate, . 

6-97 % 

10 

013011 

19 


JJ 

30 

009943 

19 


J> 

40 

013137 

11 


4-71 % 

10 

013029 

>S 


19 

30 

009925 

19 


11 

40 

013119 

19 
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TABLE LXXn. (3)— Variation of rj with Temperature, etc. 


Z “ ^Specific viscosity of substance = 


Absolute viscosity x 100 
Viscosity of water at 0“" 


Graetz gives the formula 


0 - 


fr 


or Z/ ™ A 


0 - i 


where 0 ™ absolute boiling point, and 

3- -absolute solidifying point of the liquid. 


TABLE LXXn. (3a). 

The following are the values of the constants, taking = 0*0180456 for water. 
A is the value of t) midway between ® and 


Substance. 

A. 

Aj. 

e. 

3'. 

Water, 

0-00132410 

7-338 

390° 

- 28*619 

Benzol, 

247406 

13-71 

280-6 

- 78-35 

Toluol, 

213532 

12-11 

320-8 

~ 89-02 

Acetaldehyde, .... 

323287 

17-915 

182 

- 155-45 

^Acetone, 

427951 

23-716 

235*2 

- 214-5 

Acid, formic, .... 

358764 

19-881 

301-4 

- 36-72 

„ acetic, 

332328 

18*416 

321*5 

- 68*19 

„ propionic, .... 

326228 

18-078 

339-9 

- 66-46 

„ butyric, .... 

312784 

17-333 

363 

~ 44*19 

„ iso-butyric, .... 

289000 

16-016 

352 

- 49-43 

, „ iso-valeric, .... 

346898 

19-168 

377 

- 35-61 

; „ iso-caproic, .... 

395902 

21*939 

401 

- 27-94 

^llyl chloride, . ... 

479291 

26-56 

240*7 

- 268-6 

SVAmyl „ . , ' . . . 

277072 

15*354 

272 

- 104-95 

„ bromide, .... 

264314 

14*647 

315 

- 45-84 

Butyl aldehyde, .... 

227555 

12*61 

241 

- 54-76 

'^'-Butyl aldehyde, . 

302986 

16*79 

222 

- 87-52 

V- „ chloride, .... 

296994 

16*458 

238 i 

-113-76 

i- ,, bromide, .... 

295406 

16*37 

287 

-102-14 

. „ formate, .... 

276459 

15*32 

288 1 

- 82-57 

)) .... 

264188 

14-64 

278*6 ' 

- 79-44 

* ,, acetate, .... 

243435 

13-49 

305*9 1 

- 67-04 

)) >, .... 

249210 

13-81 

295*8 

- 76-19 

> „ propionate, 

257872 

14-29 

318*7 

- 69-66 

Carbon tetrachloride, . 

350987 

19-45 

277*9 

- 70-09 

Chloroform, 

372642 

20-65 

260 

- 132-85 

Ethyl bromide, .... 

296850 

16-45 

236 

- 143-80 
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TABLE LXXh. (3a) — continued. 


Substance. * 

A. 

Ai. 

0. 

3-. 

Ethyl formate, . . * * . 

0*00251556 

13*94 

238*6 

-114*8 

„ acetate, .... 

235495 

13*05 

256*5 

-102*4 

„ propionate, .... 

248127 

13-76 

280*6 

- 89*59 

,, butyrate, .... 

237841 

13*18 

. 304*3 

- 80*38 

„ iso-butyrate, 

269857 

14*40 

290-4 

- 88*52 

„ iso- valerate, 

222863 

12*35 

316 

- 65*31 

Ethylene chloride, 

331137 

18*35 

283 

- 84*89 

Ethylidene chloride. 

436162 

24-17 

254*5 

- 147-7 

Methyl acetate, .... 

250762 

13*896 

239*8 

- 108*5 

„ propionate, 

246781 

13*62 

262*7 

- 96*5 

„ butyrate, .... 

242533’ 

13*44 

282 

- 90*96 

„ iso-butyrate. 

295406 

16-37 

273-6 

-113*0 

„ iso-valerate, 

327528 

18*15 

296 

-117-2 

Propyl aldehyde, .... 

326446 

18*09 

211 

-127-2 

„ chloride, .... 

325506 

18*038 

218 

-164-5 

^-Propyl chloride, .... 

405918 

22*494 

208 

-192-42 

„ bromide, .... 

378777 

20*99 

269 

-163-65 

, , , , . . . • 

401930 

22*273 

259 

-171-65 

„ formate, .... 

274654 

15*22 

267*4 

-107-6 

t- , , , , . . , 

275016 

15*24 

252*2 

-105-45 

,, acetate, ■ . . . 

262924 

14*57 

282*4 

- 98-06 

• '2'- ,, ,, . . • . 

264729 

14*67 

272 

- 97-14 

„ propionate. 

273932 

15*18 

304*8 

- 81-74 

2'"' 5 , , , . • t 

277000 

15*35 

292*8 

- 93-39 

,, butyrate, .... 

220878 

12*24 

326*6 

- 67-17 

,, . . • . 

259676 

14*39 

314 

- 76-13 

„ iso-butyrate, , 

270323 

14*98 

316 

- 76-97 

,, ... 

249210 

13*81 

305 

- 75-79 


Graetz found his formula inapplicable to the fatty alcohols and to ethylic ether, but 
Thorpe and Rodger, employing more recent data, found that for the ether the values — 


A = 0*003338, ® = 19rA, and ^ = -227°*8 


gave results that, on an average, differed less than 0*3 per cent, from their experimental 
results. 
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TABLE LXXh. (3c). — Values of Constants in Blotters Equation, 


Slotte {BeiUdtter, xvi. p. 182) gives the formula — 

! 

{l+Uf 

and the preceding is only a modifi cation of this. 

Slotte gave first the expression — 




Of. "I" ^ 


— 5 , is, Tji — 


c-ab-ht 

Ot, “f* 




G~“)' 


which is seen at once to he identical with the formula given by Graetz, when A = 
®=-^ — a, and^*-— a. He then found that the form better results, 

and this equation he finally reduced to the form at the head of this paragraph. 


Thorpe and Kodger give the following values for the constants : — 


Substance. 

Range. 

% 

1) 

n 

Water, 

O O 

0- 8 
0-100 

0-017793 

017944 

0-017208 

023121 

1-9944 

1-5423 

Bromine, ..... 

0- 57 

012535 

008935 

1-4077 

Xitrogen peroxide, .... 

0- 16 

006267 

007098 

1-7349 

Isoprene, ..... 

0- 30 

002600 

006944 

1-4433 

Trimethyl-ethylene, 

0- 33 

002534 

005341 

1-7856 

Pentane, ..... 

Isopentane, ..... 

0- 33 

002827 

006039 

1-7296 

0- 37 

002724 

008435 

1-2901 

Diallyl, 

0- 67 

003388 

005780 

1-9340 

Hexane, ..... 

0- 64 

003965 

005279 

2-1264 

Isohexane, ..... 

0- 56 

003713 

004777 

2-3237 

Heptane, ..... 

6- 93 

005180 

005551 

2-1879 

Isoheptane, ..... 

0- 89 

004767 

005541 

2-1633 

Octane, ...... 

0-123 

007025 

006873 

2-0290 

Benzol, ...... 

7- 76 

009055 

011963 

1-5554 

Toluol, . . . . . 

0-108 

007684 

008850 ! 

1-6522 

Ethyl benzol, ..... 

0-132 

008745 

008218 

1-7616 

Xylol, ortho-, ..... 

0-142 

011029 

010379 

1-6386 

„ meta-, ..... 

0-136 

008019 

008646 

1-6400 

„ para-, ..... 

0-136 

008457 

008494 

1-7326 

AUyl chloride, . . • . 

0- 43 

004059 

006366 

1-7459 

Propyl » 

0- 45 

004349 

004917 

2-2453 

Isopropyl 

0- 34 

004012 

007485 

1-5819 
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TABLP: LXXh. m— continued. 


Substance. 

Range. 

Vo 

h 


Isobutyl chloride, .... 

O 0 

0- 66 

1 

0*005842 

0-007048 

1-8706 

Dicblormetbane, .... 

0--. 38 

005357 

007759 

1*4408 

Trichlormo thane, .... 

0- 57 

007006 

006316 

1*8196 

Tetrachlorme thane. 

0- 75 

013466 

010521 

1-7121 

Ethylene chloride, .... 

0- 82 

011269 

009933 

1-6640 

Ethylidene chloride, 

7- 55 

0%025 

007576 

1-6761 

Tetrachlorethylene, 

0-118 

01139 

007925 

1*6325 

Ethyl bromide, .... 

0- 37 

004776 

007212 

1-4749 

Allyl „ .... 

0- 69 

006190 

006895 

1-7075 

Propyl „ .... 

0- 68 

006448 

006421 

1*8282 

Isopropyl bromide, .... 

0- 57 

006044 

005916 

2-0166 

Tsobutyl „ 

0- 88 

008234 

006187 

2-1547 

Dibromethyleue, .... 

0-106 

012307 

008905 

1*5032 

Ethylene bromide, .... 

9-127 

024579 

012375 

1-6222 

Propylene „ 

0-137 

023005 

011267 

1-7076 

Isobutylene bromide, 

0-U3 

033209 

013227 

1-7988 

Methyl iodide, .... 

0- 40 

005940 

007444 

1-4329 

Ethyl „ .... 

0- 70 

007190 

006352 

1-7620 

Allyl 

‘ 0- 99 

009296 

007933 

1-6592 

Propyl „ .... 

0-100 

009372 

007308 

1-7483 

Isopropyl iodide, .... 

0- 89 

008783 

006665 

1-9161 

Isobutyl „ 

0-117 

011620 

009186 

1-6577 

Methyl alcohol, .... 

3- 64 

008083 

006100 

2-6793 

Ethyl „ .... 

7- 74 : 

017753 : 

004770 

4-3731 

Allyl „ .... 

7- 96 i 

021736 

009139 

2-7925 

Propyl „ .... 

7- 96 

038610 

007366 

3-9188 

Isopropyl „ .... 

0- 40 
40- 78 

045588 

048651 

007057 

011693 

4-9635 

3-4079 

Butyl „ .... 

0- 52 
52-114 

051986 

056959 

007194 

010869 

4-2452 

3-2160 

Isobutyl „ ... 

0- 38 
38- 75 
75-105 

080547 

085365 

094725 

010840 

011527 

016838 

3-6978 

3-6708 

3-0537 

Trimethyl carbinol, 

20- 50 
50- 77 

135060 

1*755458 

128156 

196967 

1- 3242 

2- 0143 

^ Anayl alcohol (active), 

0- 35 
35- 73 
73-124 

0*111716 

124788 

147676 

009851 

015463 

127583 

4-3736 

3-2542 

2-0050 

„ (inactive), . 

0- 40 
40- 80 

085358 

093782 

008488 

012620 

4-3249 

3-3395 
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TABLE LXXh. (3c) — continued. 


Substance. 

Range. 

710 

b 

n 

» 

Amyl alcohol (inactive) — continued^ 

8 OI 128 

0T52470 

0-026540 

2*4618 

Dimethyl-ethyl carbinol, 

0- 27 

142538 

020868 

3*2080 


27- 63 

154021 

027019 

2*7578 


63- 95 

131901 

026082 

2*6610 

Ethyl ether, . . . , , 

6- 32 

002864 

007332 

1-4644 

Acetone, . . . * . 

7- 54 

003949 

004783 

2*2244 

Methyl- ethyl ketone, 

0- 77 

005383 

007177 

1*7895 

Diethyl ketone, .... 

0- 99 

005949 

006818 

1*8626 

Methyl propyl ketone. 

0- 99 

006464 

007259 

1*8248 

Acetaldehyde, .... 

0- 20 

002671 

003495 

2*7550 

Acetic anhydride, .... 

0-134 

012416 

010298 

1*6851 

Propionic anhydride, 

0-165 

016071 

011763 

1*7049 

Formic acid, 

7- 98 

029280 

016723 

1*7164 

Acetic „ 

30-112 

016867 

008912 

2*0491 

Propionic acid, .... 

4-138 

015199 

009130 

1*8840 

Butyric „ 

3-156 

022747 

010586 

1*9920 

Isobutyric „ .... 

3-148 

018872 

009557 

2*0059 

Carbon disulphide, .... 

0- 46 

004294 

005021 

1-6328 

Methyl sulphide, .... 

0- 36 

003538 

005871 

1*6981 

Ethyl „ .... 

0 - 88 

005589 

006705 

1*8175 

Thiophen, ..... 

0- 83 

008708 

009445 

1*6078 


The much older formula of Poiseuille, 

s souiewhat more cumbersome, and in many cases does not give nearly so good approxima- 
lions as Blotters. 


In the following table are given the values of the constants as calculated by Thorpe 
md Eodger. The ranges of temperature and the values of 970 are to be taken as in the 
wo last tables. 
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TABLE LXXh. {3d). — Values of a and /3,in Poiseuille’s Equation. 


Substance. 

Values of 

Substance. 

Values of 

a 

0 

a 

0 

Water, 

0*03580 

0*0.^2253 

Propylene bromide, 

0*01924 

0-0^7668 

Bromino, . 

01258 

0^2290 

Isobutylene bromide, . 

02379 

O 3 I 2568 

Mtrogen peroxide, 

01231 

0^3212 

Methyl iodide, , 

01067 

O 4 I 719 

Isoprene, . 

01002 

0^1542 

Ethyl iodide, 

01113 

0^2658 

Trimetliyl-et])ylene, 

00954 

0^2000 

Allyl iodide, 

01316 

0^3441 

Pentane, 

01044 

0^2301 

Propyl iodide, 

01278 

0^3493 

Isopentane, 

01088 

0^1331 

Isopropyl iodide, 

01277 

0^3899 

Biallyl, 

01118 

0^3017 

Isobutyl iodide, . 

01523 

OplGOO 

Hexane, 

01122 

0^3337 

Methyl alcohol, , 

01634 

0^8371 

Isohoxano, , 

OHIO 

0.,3509 

Ethyl alcohol, 

0208G 

O 2 I 6782 

Heptane, . 

01214 

0^4004 

Allyl alcohol, 

02552 

0.20902 

Isoheptane, . 

01199 

0j3863 

Propyl alcohol, . 

02495 

O 2268 I 8 

Octane, 

01394 

0^4926 

Isopropyl alcoliol, 

03503 

084898 

Benzol, 

01861 

0^6181 

Butyl alcohol. 

03054 

0835650 

Toluol, 

01462 

0^4220 

Isobutyl alcohol, . 

04008 

OjSSei 

Ethyl benzol, 

01448 

0^4530 

Trimethyl carhinol, 

16971 

0., 36257 

Xylol ortho-, 

01701 

0,5636 

Amyl alcohol (act.), . 

04308 

o;7159 

„ meta-, 

01418 

0^3923 

Amyl alcohol (inact.), . 

03671 

0,5180 

' „ para-, 

01472 

0^4578 

Dimethyl-ethyl carhinol, 

06694 

045423 

Atlyl chloride, . 

01111 

0.^2639 

Ethyl ether, 

01074 

0^1828 

propyl chloride, . 

01104 

o^sasi 

Acetone, 

01064 

0^3115 

Isopropyl chloride, 

01185 

0^2580 

Methyl-ethyl ketone, . 

01284 

0.,3639 

Isobutyl chloride, 

01318 

0^4045 

Diethyl ketone, . 

01270 

0,3734 

; pichlormethane, 

01118 

O 4 I 866 

Methyl-propyl ketone, 

01325 

0,3965 

Trichlormethane, 

01149 

0^2588 

Acetaldehyde, 

00963 

0,2963 

Tetxachlormethane, 

01801 

O 46747 

Acetic anhydride, 

01735 

0,6122 

Ethylene chloride, 

01653 

0^545 1 

Propionic anhydride, . 

02005 

0,8315 

Ethylidene chloride, . 

01270 

0^3252 

Formic acid, 

02870 

0816953 

Tetrachlorethylene, 

01294 

0,3243 

Acetic acid. 

01826 

0,8537 

Ethyl bromide, . 

01064 

O4I822 

Propionic acid, , 

01720 

0,6941 

Allyl bromide, . 

01177 

0^2871 

Butyric acid, 

02109 

0311073 

’Propyl bromide, . 

01174 

0^3121 

Isohutyric acid, . 

01917 

0,92 15 

Isopropyl bromide, 

01193 

0^3588 

Carbon disulphide, 

00820 

0,1302 

Jsobutyl bromide. 

01333 

0^4762 

Methyl sulphide,. 

00997 

0,1584 

toibrom- ethylene, 

01339 

O 42999 

Ethyl sulphide, . 

01219 

0,3310 

' j^thylene bromide, 

02007 

O 47 OI 8 

Thiophen, . 

01518 

0,4368 
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TABLE LXXh. (Zd) — continued 

The following values for a, and /? have been obtained by various observers : — 


Substance. 

Vo 

a 

/3 

Kange. 

Aiitliority, 

Water, 


0*018142 

0*033727 

0*0002196 

0° 

to 45° 

Poiseuille, calc, by Hagen 



01778 

03368 

221 

0 

» 45 

„ „ „ V. Helmholtz 



01782 

03368 

221 

0 

„ 45 

„ n jj P. &Battellx 



01775 

03315 

2437 

0 

» 45 

„ „ „ 0. E. Mejer 



017987 

03638 

523 

2*2 

» 67 

Hagen 



01573 

03502 

0249 

2*23 

„ 21-5 

Grotrian, calc, by Grossraann 



01811 . 

037097 

1421 

0 

„ 60 

Hoack 



017995 

037097 

1495 

10 

61-6 


Alcohol, 

35-11% 

05703 

0422 

6111 

|o 

» 30 

Stephan 


49 „ 

06053 

04053 

6053 

0 

30 



70 „ 

04726 

0397 

4662 

0 

„ 30 

99 
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TABr,E LXXn. (3e). 

'Ayev finds that for a considerable nmnber of liquids the simpler formula, 

’?<=W(i' + “0> 

X enotigli for all practical piirpones. 


ibstaiico. 

Vo 

a 

Range. 

Authority, 


0-0183 

0-0369 

0° to 33° -7 

0. E. Meyer 


01854 

04635 

42-01 „ 89-4 

Kosencranz 

nitrate, . 

02-275 

02256 

0 „ 27 

Pagliani and Oddone 

5ohol, 

007344 

012238 

0 „ 11 

Pagliani and Battelii 

hoi, 

01843 

020856 

0 „ 10 


ohol, 

00417 

033676 

0 „ ] 3-4 


Icohol, . 

081^75 

048037 

0 „ 14 


hoi, 

089:^2 

043181 

0 „ 12-5 


8 solutions of 





trate, 14-02 % 

0191 

0306 

2-35 „ 24*1 

0. E. Meyer 

26-07 „ 

0233 

0280 

3 „ 23*9 


36-35 „ 

0291 

0233 

12*8 „ 23-3 

)} 

nitrate, 4-57 „ 

0179 

0349 

10-5 „ 23*5 

jj 

7-16 „ 

0169 

0322 

10*42 „ 23-8 

)) 

10-67 „ 

0166 

0307 

10-45 „ 23*2 

JJ 

14-36 „ 

0155 1 

0279 

10*55 „ 21-65 

JJ 

Iphate, 2-603 „ 

0205 ' 

0412 

10*2 „ 18 

JJ 

4-907 „ 

0230 

0459 

9*9 „ 18*1 

JJ 

7-218 „ 

0253 

0502 

12*4 „ 18*1 

JJ 

9-441 „ 

0296 

0580 

10*4 „ 17*9 

JJ 


the preceding equations lend themselves readily to rapid interpolations. For 
^ we must obtain an equation of the form given as No. 5 on page 5, a7ite : — 

U, = + cr A U„ + A 

+ etc., 

as of this we can readily interpolate terms to any extent by addition and 
nly. 

r the conapiler, from the results obtained by various investigators, finds that 
t' values give numbers agreeing very closely with the average values obtained 

ly:— 

U„= 0-0180456 

A XJ„= -0-000537765634176 
A U„= +0-000018241281636 
A ®TJ„ = - 0-000000486030336 
A^U,= + 0-000000006869776 
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TABLE LXXh. (4) — The Absolute Viscosity of Water from 0° 0. to 100° 0. 


f 


f 


f 

% 

f 


0° 

1 

0-0180456 

0175078 

26° 

0-0088312 

51° 

0-0054704 

76° 

0-0037968 

2 

0169883 

27 

0086276 

52 

0053861 

77 

0037425 

3 

0164866 

28 

0084319- 

53 

0063040 

78 

0036889 

4 

0160021 

29 

0082436 

54 

0052240 

79 

0036363 

5 

0155344 

30 

0080626 

55 

0051459 

80 

0035846 

6 

0150831 

31 

0078885 

56 

0050696 

81 

0035339 

7 

0146476 

32 

0077211 

57 

. 0049950 

82 

0034842 

8 

0142276 

33 

0075600 

58 

0049221 

83 

0034357 

9 

0138225 

34 

0074060 

59 

0048506 

84 

0033826 

10 

0134320 

35 

0072568 

60 

0047804 

85 

0033421 

11 

0130656 

36 

0071122 

61 

004711G 

86 

0032973 

12 

0126929 

37 

0069737 

62 

0046440 

87 

0032538 

13 

0123435 

' 38 

0068407 

63 

0045776 

88 ^ 

0032119 

14 

0120069 

39 

0067123 

64 

0045122 

89 

0031717 

15 

0116828 

40 

0065885 

65 

0044479 

90 

0031331 

16 

0113708 

41 

0064691 

66 

0043845 

91 

0030964 

17 

0110704 

42 

0063538 

67 

0043220 

92 

0030617 

18 

0107813 

43 

0062424 

68 

0042605 

93 

0030290 

19 

0105031 

44 

0061348 

69 

0041997 

94 

0029987 

20 

0102355 

45 

0060308 

70 

0041398 

95 

0029707 

21 

0099780 

46 

0059300 

71 

0040807 

96 

0029452 

22 

0097304 

47 

0058325 

72 

0040223 

97 

0029224 

23 

0094922 

48 

0057379 

73 

0039648 

98 

0029025 

24 

0092632 

49 

0056461 

74 

0039080 

99 

0028866 

25 

0090430 

50 

0056570 

75 

0038520 

100 

00287-20 
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TABLE LXXn. (5)- The Absolute Viscosity of Alcohol from 0° to 72" C, 

For alcohol ■we get ; — r 

U„= 0-018430 

A U„= -0-000371 31398983 
A 21T„= +0-0000083947)5079 
A“U„= -0-00000017311571 
A'‘U„= +0-00000000220143 


f 




f 

•nt 

f 


0° 

1 

0-018430 

018059 

19“ 

0-012651 


0-009082 

55‘^ 

0*006683 

2 

017696 

20 

012412 

38 

008924 

56 

006574 

3 

017341 

21 

012178 

39 

008768 • 

57 

006467 

4 

016994 

22 

011950 

40 

0086 16 

58 

006362 

5 

016557 

23 

011727 

41 

008467 

59 

006260 

6 

016325 

24 

011508 

42 

008322 

60 

006159 

7 

016001 

25 

011295 

43 

008179 

61 

006060 

8 

015685 

26 

011087 

44 

008040 

62 

005963 

9 

015376 

27 

010883 

45 

007903 

63 

005869 

10 

015074 

28 

010684 

46 

007769 

64 

1 

005775 

11 

014779 

29 

010490 

47 

007638 

65 

005684 

12 i 

014491 

30 

010300 

48 

007610 

66 

005594 

13 

014210 

31 

010114 

49 

007385 

67 

005507 

14 

013935 

32 

009932 

50 

007262 

68 

005420 

15 

013666 

33 

009755 

51 

007141 

69 

005336 

16 

013403 

34 

009581 

52 

007023 

70 

005253 

17 

013147 

35 

009411 

53 

006907 

71 

005172 

18 

012896 

36 

009245 

54 

006794 

72 

005092 
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TABLE LXXh. (6)— The Absolute Viscosity of Bromine. (L. Kann.) 


f 0. 

r. ^ 

fG. 

V 

0 

0 

0*014268 

0 

30 

0'010874 

5 

013584 

35 

010469 

10 

012996 

40 

010114 

16 

012363 

45 

009793 

20 

011829 

50 

009489 

25 

011327 




TABLE LXXh. (7)— Specific Viscosities. Water at 0° C = 100. 


Water. 

Poiseuille, given 
by Graetz. 

Poi&euille, calc, 
by J. O.-E. 

Graham I. 

Graham II, 

Rellstab. 

Sprung, given 
by Graetz. 

Sprung, calc, 
by J. C.-E. 

Slotte, given 
by Graetz. 

Slotte, calc, 
by J. C.-E. 

Wagner. 

Landolt and 
Bomstein. 

1 =3 . 

o <u * 
x; 

H'-g 

pc} 

O'’ 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

5 


85-30 





84-93 


84-29 


84-6 

84-90 

10 

73*5 

73-70 

73-67 

72-93 

73-6 

73*18 

73-17 


72*68 


73-3 

73-26 

25 


64-63 





63*84 


63-27 


63-6 

63*75 

10 

56-7 

56-76 

55-95 

56-04 

55*5 

56-23 

56*41 

56-43 

55-75 

56-2 

56-2 

56*33 

25 


50-51 





50*39 


49-56 


49-9 

60-11 

30 

45*2 

45-21 

44-70 

45-01 

45-0 

45*14 

45*11 

45*25 

44-41 

44-6 

44-9 

44*85 

35 


40-60 





40-66 


40*04 


40-7 

40-49 

40 

37-0 

37-77 

36-84 

36-95 

37-2 

37*08 

36-95 

36-93 

36-34 

36-7 

36-7 

36-75 

45 


33-50 





33-86 


33-30 


33-9 

33-57 

50 

30*8 


31-07 

31-00 

31-2 

31-245 

31*10 


30*59 

31-7 

31*5 

30-79 

55 







30*93 


28*21 


29-0 

28-43 

60 



27-14 

26*89 


26-76 



26*11 


26*9 

26-32 

65 









24-23 


25*0 

24-49 

70 









22-57 


23*5 

22-83 

75 









21-13 

1 


21-34 

80 









19-80 


1 

20-02 

85 









18-64 



18-84 

90 









17-59 



17-74 

95 









16-66 



16-79 

100 









16-76 



16-92 
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TABLE LXXh. 



O'* 

5° 

10° 

15° 

20° 

25° 

30° 

35° 

} 

45° 

omine, , 

,rbon disiilpliiJe, . 

70-73 


62-37 


55-88 


50-53 


45*95 






20-5 

19-7 

19-0 





24-16 


22-27 


20*64 


19*24 


17-94 


trogen peroxide, . 

20-07 


26*32 


23*51 






ntaiie, . 

15-92 


14-37 


13*05 


11-92 




>pentane, 

15-35 


13-36 


12-54 


11-47 




ixane, . 

22-30 


19*97 


18-00 


16-31 


14-85 


)b.exane, . 

20-87 


18-70 


16*87 


15-33 


13*89 


jptane, . 

29-19 


25-87 


23-09 


20-75 


18-78 


dieptane, 

26-83 


23*79 


21*32 


19-21 


17-38 


tane, 

39*54 


34*45 


30-26 


26-91 


24-07 


►prene, . 

14-62 


13*27 


12*12 


11-14 




'illyl, . 

19-07 


17-07 


15*41 


14-00 


12*77 


soainylene, . 

14-29 


12*99 


11-89 


10*91 



nzo], 


45-9 

42-4 

39*3 

36-5 

33-6 

31-6 

29*6 

27-8 

25-0 




41-2 


35-7 


31-0 


27-2 


Itiol, 

50-76 


42-69 


36-50 


31-61 


27-C7 



41*4 

38-2 

35-4 

33-1 

31-1 

29*3 

27-6 

26*2 

25-0 




38*3 




32-4 




43-22 


37-54 


32-96 


29-25 


26-21 


hyl benzol, . 

49-16 


42-63 


37-49 


33-29 


29-75 


dol, ortho-, . 

62-01 


52-53 


45*39 


39-68 


35-04 


„ meta-, . 


45-6 

42-4 

39-3 

36-9 

34-7 

32*7 

30-8 

29-1 

27-7 




42-4 




30-8 





45-11 


39-23 


34-59 


30*76 


27-62 


„ para-, . 
sthyl alcohol, 

Solid 


41*34 


36-19 


32*03 


28*60 




39 

37 

35-2 

33-5 

31*7 


27-8 





40*3 


34-4 


29-9 


26-2 



46-73 




33-3 


29-7 


25*4 




38-58 


33-24 


28-96 


25-31 


hyl alcohol, . 



83-3 




55*7 







82-3 




66*2 







86-2 




58-8 





101*6 

91-2 

82-2 

75-4 

68-9 

62*4 

56-5 

51-4 ' 

’ 47*1 

43-1 


99-55 


81-50 


1 67-04 


55-65 


46*54 

■opyl alcohol, 



111-8 

103-3 

94-0 

85*6 

76-8 


62*6 






149 

131 

; 115 

100 


79 





175 

156 

137 

121 

105 


83 







127*9 


99-9 


78-8 





162-2 


125*7 


99-0 


78*3 


opropyl alcohol, 

218-33 


164-06 


126*83 


99-97 


78 91 




170 

148 

128 

112 

98 


74 





187-0 


139*7 


103-2 


78*4 



257*69 



137*1 


102-1 


77*6 




182*5 


133-24 


98-71 


74*75 




(7) Specific Viscosities — continued. 


0 

O 

60'* 

70° 

80° 

90° 

100° 

110° 

120° 

o 

CO 

r-i 

140° 

150° 

160° 


41 -OU 












Th. and B. 













Wij. 













Th. and B. 

13-56 

12-43 











» 

») 

12-68 

11-70 











» 

17-04 

15-52 

14-23 

13-05 

12-04 








S) 

15-83 

14-45 

13-21 

12-15 

11-25 








V 

21*68 

19-66 

17-88 

16-34 

14-96 

13-75 

12-68 

11-67 






11-67 












)» 

» 

24-4 

21-6 











P. and 11. 

23-9 












Wij. 

24 58 

21-96 

19-74 

18-39 









Th. atid B. 

23-8 

21-4 











P. and il. 













de H. 

23'59 

21-43 

19-54 

17-88 

16-39 

15-16 

14*06 






TLandB. 

26-83 

24-30 

22-16 

20*25 

18-59 

17-12 

15-83 

14*74 

13-69 





31*24 

28-09 

25-45 

23-12 

; 21-15 

19-43 

17-88 

16-54 

15-35 

14*29 




26-4 

23-9 











P. and H. 













de H. 

25-00 

22-72 

20-75 

19-07 

17-60 

16-25 

15-13 

14-06 

13-10 




TLandB. 

25*83 

23-17 

21-20 

19-40 

17-83 

16*42 

15*19 

14-09 

13-10 




5) 

23-8 












B. 

22-9 


! 










G. 

22*3 












Tr. 

22-27 

19-66 











Th. and B. 

39-5 












Gr. I. 

39-6 












Gr. 11. 

40-7 












B. 

39-5 

33-9 

28-7 









1 

L. and B. 

39-23 

33-27 

28-37 








! 


Th. and B. 

50-6 












B, 

63 












R and H. 

68 













64-1 












Tr. 

63-5 









i 



a 

63-44 

51-69 

42-58 

35-32 

29*58 








Th. and B. 

58 












P. and H. 

60-7 












Tr. 

59-9 












G. 

57-71 

46-22 

36-11 

29-25 









Th. and B. 



TABLE LXXh. 



0“ 

5° 

10'* 

15" 

20" 

25" 

r 

30" 

35" 

40° 

45° 


;yl alcoliol, , 



213-1 

189-7 

166*8 

144-3 

125*0 


94*1 

j 





238 

208 

182 

169 

139 


107 




, 291-62 


217-77 


165-75 


127-46 


100-11 



Dutyl alcohol, 



325 

275 

233 

198 

169 


125 








220-2 


163-8 


120*1 






320-5 


227-4 


166*3 


123*3 




t 452-08 


311-98 


219-68 

1 

161*02 


119*29 



methyl carbinol, . 

Solid 


Solid 


SoHd 


188*36 


118-28 



yl alcohol (in- 












ctive), . 



366 

309 

264 

225 

193 


143 







271-2 

243-8 

215-6 

188-2 


133*7 



I-, 

492-80 


343-48 


246-91 


181-89 


136*84 



ri, 

479-8(! 


337'4() 


244-15 


180-31 


335*77 



yl alcohol (active), 

C25-93 


417-60 


286-33 


202-08 


146-57 



lethyl- ethyl car- 












inol, . 

797'47 


442-07 


201-08 


168-73 


114*06 



alcohol, . 



116 

104 

92 

80 

72 


58 




120‘58 


95-78 


76-56 


65*52 


51-24 



ylene glycol, 












pyl chloride, 



21-5 

20-6 

19-6 

18*6 

17-7 

16-7 

16-7 




24-52 


21-93 


19*80 


17-94 


36-37 



>ropyl chloride, . 



22 

21 

20 

19 

18 






22-61 


20-13 


18-11 


16-39 





mtyl chloride, 



30 

28 

26*5 1 

25 

23*6 


21 




32-82 


28-91 


25-67 1 


22*95 


20*01 



myl chloride. 



35 

32*5 

30 

29 

27*6 


25 



d chloride, . 

22*83 


20-50 


18-53 


16*76 


15*38 



loclilor-benzol, 



53-1 

49-7 

46*6 

43-8 

41-2 

38-8 ' 

36*9 

35*0 


Lochlor-toluol, 



62-8 

58-5 

54-6 

60*7 

47*6 

44-9 i 

41-9 

39*3 i 


zyl chloride. 




84-7 

77-4 

70-6 

65*5 

60 8 : 

56-8 

63*2 


hylene dichloride, 

30-15 


27*02 


24-49 


22-30 


20-42 



^lene chloride, . 




49-8 

46*5 

43-6 

40-5 

37*7 

35-6 

33*6 



63-44 


54*05 


46-85 


41-06 


36*03 



ylidene chloride, . 



32 

30-5 

29 

27*5 

26 


24 




34-95 


30-88 


27*56 


24-77 ' 


22*41 



)roform. 



36 

34 

32 

30-5 

29 


26 








31*4 

29-8 

28-4 


26*8 




39-37 


35-21 


31 72 


28*74 


26-18 



bon tetrachloride, 



65 

60 

66 

62 

48 


42 




75-73 


63-72 


54-60 


47*33 


41*51 



■achlor-ethylene, , 

64-07 


56-44 


60*20 


45-16 


40*86 



fl bromide, , 



24 

22-5 

21 

20 

19-6 






26-88 


24*27 


22-05 


20*8 





}yl bromide. 



31-3 

30-0 

28-7 

27-5 

26-2 

24-9 

23-6 

22*3 



36-28 


32-34 


29*08 


26-26 


23*90 
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TABLE LXX] 



0 " 

5 " 

lO'^ 

15*^ 

20 ” 

25 ” 

30 ” 

35” 

40 “ 

45 ” 

jpropyl broixiide, . 



32 

31 

29*5 

28 

27 


24-5 



34*00 


30*26 


27*11 


24.47 


22*16 


)butyl bromide, 

46'31 


40*55 


35*88 


32*00 


28*77 


»-amyI bromide, 



80 

72 

65 

60 

55*5 


46*5 


lyl bromide, . 



34 

31*5 

30 

28*5 

27 


24*5 



34*81 


31*05 


27-87 


25*25 


23*03 


mobrom-benzol, . 



78 

73 

68 

63 

59 


53 


etylene bromide. 

69*18 


60*91 


53*96 


48*37 


43-76 


hylene bromide, . 




103*4 

95*2 

89*0 

83*5 

78*4 




136'95 


114*45 


96*51 


82-68 


71*99 


ipylene bromide, . 

129*33 


107*42 


91*06 


78-40 


68-36 


butylene bromide, 

186*50 


149*21 


121*99 


102*25 


86*92 


tbyl iodide, . 



31*5 

30*5 

20 

28 

27 


24*5 



33*44 


30'15 


27-30 


25*08 


23*00 


hyl iodide, . 



36 

34 

32 

30 

29 


27 



40*44 


36*28 


32*70 


29*81 


27-22 


)pyl iodide, . 



47-2 

44*8 

42*4 

40 

37-7 

35*3 

32*9 

30*5 

• 

52-76 


40*51 


41*45 


37-20 


33*60 


propyl iodide. 



47 

44 

41 

39 

37 


32 



49*41 


43-59 


38*81 


34*81 


31*44 


fcyl iodide, . 



58 

64*5 

51*5 

48*5 

40 


41 


butyl iodide, 



55*5 

51*5 

48 

45*5 

43 


38 



65*38 


56*02 


48*93 


43*30 


38*84 


amyl iodide, . 



67 

62 

58 

55 

51 


45 


yl iodide, 



45 

42*5 j 

40*5 

38*5 

36*5 


33 



52*31 


46*06 


40*86 


36*64 


33*10 


iro-etbane, 



45 ! 

42 

40 

38 

36 i 


32 


.ro-propane, . 



55*5 

52 

49 

46 

43 


38 


-nitro-propane, 



47 

44 

41 

39 

36*5 


32 


>pyl nitrite, . 



25 

24 

23 

22 

21 


19 


}ro-butane, . 



67 

62*5 

58 

54 

50 


44 


-nitro-butane. 



72 

67 

62 

58 

54 


47 


butyl nitrite, 



47*5 

44 

41 

38 

35*5 


30*5 


;ro-benzol, . 




124*3 

114*0 

103*8 

95*3 

87-4 

80*7 

74-1 

bbo-nitro-toluol, . 




144*0 

130*9 

117*9 

107*0 

97-4 

89*4 

82-7 

lorpicrin, 



76 

71 

66 

61 

57 


50 


tbyl sulphide, 

19*91 


1800 


16*48 


15*10 




lyi mercaptan. 



24 

22*5 

21 

20 

19*5 




lyl sulphide, . 



27 

25*5 

24 

23 

22 


20 



31*44 


27*90 


25*00 


22*55 


20*42 


iopben, . 

48*99 


42*30 


37*06 


32*79 


28*25 


:mic acid. 



122*5 

109*7 

*99*2 

89*7 

81*7 


68*2 







107*6 




70*9 





127*5 


101*8 


82*6 


690 



Solid 


126*26 


100*22 


81*95 


68*36 
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(7) — continued. 


50“ 

b 

CO 

0 

O 

00 

o 

CO 

O 

100“ 

110“ 

120° 

130“ 

140“ 

150“ 

160“ 


22 












P. and H. 

20-16 












Til. and P. 

26-01 

23-56 

21-48 

19-60 

17-80 








» 

40-6 












R and H. 

23 













21-03 

19-32 

17-77 










Th. and P. 

48 












P. and H. 

39-79 

36*44 

33-52 

30-93 

28-66 

26*63 







Th. and P. 













P. and H. 

63-22 

56*16 

50-34 

45-44 

41-23 

37*57 

34*36 

31*61 

29*13 




Th. and P. 

60-35 

53-67 

47-97 

43*25 

39-20 

35*71 

32*70 

30*06 

27*76 

25-65 




74-86 

65*41 

57-66 

51*12 

45-73 

41*14 

37-23 

33*86 

30*93 

28 40 
















P. and H. 













Th. and P. 

25 












P. and H. 

24*97 

23*00 

21-26 










Th. and P. 

28-1 












P, and H. 

30-57 

27-95 

25-65 

23*59 

21-77 

20*19 







Th. and R. 

29 












P. and 11. 

28-51 

26-04 

23*85 

21-88 









Th. and P. 

38 












P. and H. 

34-5 













34*98 

31-69 

28-88 

26-41 

24-18 

22*27 

20*58 

19*01 





Th. and P. 

40 












P. and IL 

30 












}) 

30*06 

' 27*47 

25-17 

23-17 

21-43 

19*80 







Th. and P. 

29 












P, and 11. 

34*5 












j) 

28 












55 

17 












51 

39 












55 

44 












55 

26 












55 

69*8 

60-8 











55 

76-5 

66*1 











55 

45 

























Th. and P. 













P. and IL 

18 












35 

18*62 

17-07 

15-69 

14*45 

13*33 








Th and P. 

26-32 

23-85 

21-68 

19-68 










57-0 












P. 













Tr. 

' 57-8 












G, 

58-01 

49 89 

43-59 

38-36 

34*08 

30*48 







Th. and P. 
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TAHLK LXXh. 




(7) — eonUnued, 


44*49 39*37 35*15 31*50 28*40 25*83 23*43 


42*01 37*60 33*83 30*62 27*84 25*42 23*26 21*34 19*66 18*08 


P. and H.S 
Til. and E. 

E. 

P. and H. 
Tr. 

Til. and E. 


57*6 

57 50 

57*8 

54*64 48*00 

48*5 

48*26 42*74 

71*5 

97*8 

34*67 31*10 

41*06 36*39 


E. 

P. and H. 

a 

37*91 34*00 30*65 27*78 25*28 23*00 21*03 19*29 17*66 Th.andE. 

P. and H. 

34*25 30*82 27*84 25*25 23*06 21*12 19*40 17*83 Til. and K. 

E. 

25*48 23*20 21*20 19*62 18*00 16*68 Th.tindE. 

29*30 26*52 24*16 22*44 20*22 18*62 17*21 15*97 14*82 „ 

Wij. 

B. 

F.andH. 

TEandE. 

B. 


16 

13*81 

17*49 16*00 

19*38 17*72 

20*58 18*76 


13*47 

14*93 13*78 12*71 
15*75 14*51 13*39 



P. and H. 
Tin andE. 


B. 

Tin and B. 
P. and H. 


! B. 

P. and H, 
B. 


da H. 
P, and H. 


VOL. U. 
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TABLE LXXh 



0" 

6^ 


15” 

20“ 

25” ‘ 

30” 

35" 

40” 

45” 





3‘)*0 

37-3 

nnf) 

33*7 


30*2 


Uiyl Inuizuak!, 




i2(c:i 

1I0*2 

100-2 

90*1 


75*2 




131 ‘ii 




ttf;*2 




Iiliyl salicylic '.id, 




174*1 

156*0 

137-!) 

119*8 


0(i-7 


lyf ftaamale, . 



27 -8 

26*5 

25*3 

24*0 

22*7 


20*3 





25*5 

24*0 

22*6 

21*3 

20*1 

19 

18*0 

17 

\jl acetate, , 



29*0 

28-5 

27*8 

26*2 

25-0 


22*6 




28*8 

2(!-7 

25*0 

23*6 

22*2 

20*9 

19*9 

18*8 

xyl propionate, 
lyl Tnityrate, * 



30*5 

38*2 

34 

36-4 

32 

34*6 

30 

32*8 

28 

31*0 


26 

27-4 





42*0 

40*4 

37-9 

36*4 

32*9 

30*5 

28*9 

27*3 




39*0 




31-7 




lyl iaobntyraie, 



41 

38 

35 

33 

31 


27 


»yl valerate, . 



4B'0 

45*6 

43-2 

40*8 

38*4 


33*6 




50-2 

46*7 

43*4 

40*2 

37-2 

34*5 

32-2 

30*2 

kyl bonr-oate, . 



14H*8 

135*5 

122*1 

108*7 

98*0 


82*2 




144-7 




89*8 




opyl formate, 



33*5 

31 

29 

27-5 

26 


23 


)propyl formate, . 
opyl 'acetate, , 



32 

30 

28 

26-5 

25 


22*5 




37 

35 

33 

31 

29 


25 


jpropyl acetal a, 

‘bpyl propionate, . ' 



36 

34 

32 

30 

28 


21*5 




48 

44 

41 

38 

36 


32 


Dpropyl propionate, 
'opyl butyrate, 



42 

58 

39 

53 

37 

49 

35 

46 

33 

43 


29 

37 


opropyl butyrate, . 



52 

48 

44 

41 

38*5 


34*5 


L’opyl isobutyrate, . 



53 

49 

45*6 

42*5 

40 


35 


opropyl isobutyrate, 
ropyf benzoate, 



47*5 

206 

43 

181 

40 

158 

38 

142 

36 

126 


32 

lO-i 


iityl formate, . 



46 

42*5 

39 

36*5 

34*5 


30*5 


obutyl formate, 



44 

41 

38 

35*5 

33 


29 


iityl acetate, . 



52 

49 

46 

43 

40 


35 


sobutyl acetate, 



45*6 

42*0 

390 

36*5 

34*1 

32 

30*0 

28-1 

jobutyl propionate, 



65*5 

51*5 

47*5 

44*5 

41*5 


36*5 


utyl butyrate, , 



62*6 




47*3 




utyl benzoate, . 



228*4 




126*1 




soamyl formate, 



61*4 

48*8 

46*1 

43*4 

40*7 


35*4 


,myl acetate, . 



59*4 

54*7 

50*0 

46*3 

43*0 

39-7 

36*4 

34-2 

soamyl acetate, 



89*4 

81*9 

74*4 

68*7 

63*0 


62*9 


jnyl butyrate. . 



73*9 




54*2 




Lmyl valerate, . 



92*8 




64*2 




aoamyl valerate, 



94*1 

85*1 

77*a 

71*3 

65*4 


55*9 


Linyl benzoate, . 



266*4 




153*2 




lUyl acetate, . 

Itbyl mono - cblor 



38*3 

36 

34 

32 

30*6 


27*6 


acetate, . 



84*6 

78 

72 

66 

61 


53 


milin, 





247*0 


179*4 


135*5 
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(7) — continued. 


50" 

60" 

70" 

80" 

90° 

100" 

110" 

120" 

130" 

140" 

150" 

160" 


26*7 

64'8 

62-5 

80*5 

17-7 

16*1 

20*3 

17*9 

24 

23*8 

25*7 t 
26 9 

25 

29*9 

28-5 

69*6 

66*4 

21 

20 

22 

22 

29 

26 

33 

30 

31*5 

28 

88 

27*5 

26 

30*5 

26*3 

32 

38*9 
; 85*7 

31*1 

1 32*7 
i 44*1 

1 43*2 

1 49-2 

48*4 
j 99*2 

25 

46 

106-4 

15*7 

22*5 

25*4 

i 

23 

1 

• 



j 

i 

1 




R. 

de H. 

R. 

M 

P. and H. 
R. 

P. and H. 

R. 

P. and H. 

de H, 

P. and H. 
R. 

P. and H. 

R. 

de R 

P, and H. 

» 

n 

1) 

)? 

» 

}7 

n 

)) 

5) 

5J 

de H. 

R. 

P. and H. 1 
R- 

de H, 

* V 

E. 

de R 
r. and 11. 

Wij. 



u^u 


TABLE LXX] 


Methyl isomlerate, . 
Methyl benzoate. 


Methyl salicylic acid. 
Ethyl formate, . 


Ethyl acetate, , 

Ethyl propionate, 
Ethyl butyrate, . 


Ethyl isobutyrate, 
Ethyl valerate, . 


Ethyl benzoate, . 

Propyl formate, 
Isopropyl formate, . 
Propyl acetate, . 

Fsopropyl acetal e, 
Propyl propionate, . 
Isopropyl propionate, 
Propyl butyrate, 
Isopropyl butyrate, . 

Propyl isobutyrate, . 
Isopropyl isobutyrate, 
Propyl benzoate. 
Butyl formate, . 
Isobutyl formate, 

Butyl acetate, . 
Isobutyl acetate, 
Isobutyl propionate, . 
Butyl butyrate, , 
Butyl benzoate, . 

Isoamyl formate, 
Amyl acetate, . 
Isoamyl acetate, 

Amyl butyrate. . 
Amyl valerate, , 

Isoaniyl valerate, 
Amyl benzoate, . 

Allyl acetate, . 

Ethyl mono - chlor- 
acetate, . 

Anilin , 


10 ° 

15 ° 

20 ° 

25 ° 

o 

CO 

35 ° 

40 ° 

45° 

40-8 

39*0 

37*3 

35*5 

33*7 


30*2 


130*3 

120*3 

110-2 

100*2 

90*1 


75*2 


131*2 




86*2 




192*1 

174*1 

166*0 

137-9 

119*8 


96-7 


27*8 

26*5 

25*3 

24*0 

22-7 


20*3 


25*5 

24*0 

22*6 

21*3 

20*1 

19 

18*0 

17 

29*9 

28-5 

27*8 

26*2 

25*0 


22*6 


28’8 

26*7 

26*0 

23*6 

22*2 

20*9 

19*9 

18*8 

36-5 

34 

32 

30 

28 


26 


38*2 

36*4 

34*6 

32*8 

31*0 


27*4 


42*9 

40*4 

37-9 

36*4 

32*9 

30*5 

28*9 

27-3 

39*6 




31*7 




41 

38 

35 

33 

31 


27 


48-0 

45*6 

43*2 

40-8 

38*4 


33*6 


50*2 

46*7 

43*4 

40-2 

37-2 

34*5 

32-2 

30-2 

148*8 

135*5 

122*1 

108*7 

98*0 


82*2 


144*7 




89*8 




33*5 

31 

29 

27-5 

26 


23 


32 

30 

28 

26*5 

25 


22*5 


37 

35 

33 

31 

29 


25 


36 

34 

32 

30 

28 


24-5 


48 

44 

41 

38 

36 


32 


42 

39 

37 ! 

35 

33 


29 


68 

53 

49 

46 

43 


37 


52 

48 

44 

41 

38*5 


34*5 


53 

49 

45*5 

42*5 

40 


35 


47*5 

43 

40 

38 

36 


32 


206 

181 

158 

142 

126 


104 


46 

42*5 

39 

36*5 

34-6 


30*6 


44 

41 

38 

35*5 

33 


29 


52 

49 

46 1 

43 

40 


35 


45'5 

42*0 

39*0 i 

36*5 

34*1 

32 

30*0 

28*1 

55*5 

51*5 

47*5 1 

44*5 

41*5 


30*5 


62*5 




47*3 




228*4 




126*1 




51*4 

48*8 

46*1 

43*4 

40*7 


35*4 


59*4 

54*7 

60*0 

46-3 

43*0 

39*7 

36*4 

34*2 

89*4 

81*9 

74*4 

68*7 

63*0 


52*9 


73*9 




54*2 




92*8 




64*2 




94*1 

86*1 

77*a 

71*3 

65*4 


55*9 


266*4 




153*2 




38*3 

36 

34 

32 

30*6 


27*6 


84*5 

78 

72 

66 

61 


53 




247*0 


179*4 


1 135*6 
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TABLE LXXh (8).— Absolute Yiscosities of some Solutions. 

(t) for water at = 0*0180456.) 

(a) Inorganic acids. 


Hydrogen Chloride. 

Hydrogen Hitrate. 

Hydrogen Sulphate. 

Grms. of 
Acid per 
100 grms. 
Solution. 

Kj at 20 ° 0 . 

Grms. of 
Acid per 
100 grms. 
Solution. 

Yalues of 77 at # 

Grms. of 
Acid per 

1 litre 
Solution. 

n at 20 °. 

< 0°O. 

10° 0. 

19*61 

0-013793 

53*90 

0*02945 

0*02324 

33-7 

0-0108^0 

20*03 

014088 

58*10 

03295 

02470 

59*0 

011228 

20*80 

014293 

61*56 

03459 

02604 

114*2 

012354 

24*40 

015176 

64*30 

03560 

02676 

228*3 

015363 

25*00 

015293 

66*60 

03475 

02584 

458*4 

023685 

25*26 

015646 

67*82 

03422 

02579 

748*3 

040686 

25*64 

015647 

71*24 , 

03288 

02465 

922*6 

062068 

26*33 

015766 : 

72*85 

03276 

02456 

1240*4 

144730 

28*58 

016720 




1839*6 

221496 

30*77 

017764 







(b) Acetic acid. (Wijkander.) 


Grms. of 
OHgCOOH in 



Values of 77 at 



each 100 grms. 
Solution. 

13° 0. 

20 ° 0 , 

30° 0. 

40° 0. 

50° C. 

2*1 

5*7 

0-01906 

02671 

0*01640 

02222 

0-01353 

01752 

0*01128 

01421 

0-00967 

10-8 

03106 

02549 

01981 

01676 

01287 

13*0 

03187 

02601 

02009 

01595 

01304 

15*3 

03303 

02682 

02069 

1 01626 

01327 

17*2 

03330 

02694 

02070 

I 01643 

01324 

. 19*6 

03354 

02726 

02093 

01635 

01327 

21*4 

03360 

02727 

02079 

01640 

01327 

23*3 

03388^ 

02739 

02091 

01643 

01316 

23*9 

0332^"^ 

02701 

02052 i 

01618 

01314 

24*4 

03355 ; 

02708 

02073 

01623 

01287 

27*7 

03314 i 

1 

02664 

02038 

01603 

01297 
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TABLE LXXh. {8)---continuecl 
(d) Ethylic alcohol. (Traube.) . 


Percentage of 
Alcohol. 

1 } at 20® G. 

7} at 30® 0. 

7 j at 40® 0. 

71 at 50® 0. 

71 at 60® 0. 

10 

0-01564 

0-01179 

0-00909 

0-00747 

0-0062-i 

20 

02216 

01674 

01167 

00924 

00747 

30 

02717 

01900 

01383 

01061 

00849 

40 

02942 

020^ 

01494 

01152 

00912 

50 

02912 

02068 

01529 

01180 

00918 

60 

02694 

01970 

01469 

01162 

00916 

70 

02381 

01790 

01366 

01089 

00866 

80 

02036 

01567 

01223 

00981 

00799 

90 

01643 

01311 

01050 

00866 

00714 

99-6 

01261 

01036 

00861 

00729 

00622 


Traube found in every case that the maximum viscosity fell between 40 and 50 per 
cent, (inclusive) ; thus he found : — 


Percentage of 
Alcohol. 

71 at 20® C. 

17 at 30® 0. 

7] at 40® G. 

7i at 60® 0. 

1 ) at 60° 0. 

44 

0^02947 

0-02051 

0-01504 

0-01157 

0*00915 

46 

02922 

02061 

01509 

01162 

00915 

s 

02909 

02056 

01514 

01177 

00920 
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TABLE LXXh. (8) — contimied. 


(/) Sugar Solutions, according to Burkliardi’§ Results. 


Percentage 
of Sugar. 

1 ) at 20° 0. 

Percentage 
of Sugar. 

17 at 20’’ 0, 

Percentage 
of Sugar. 

7} at 20° 0. 

Percentage 
of Sugar, 

at 20“ 0. 

1 

0‘010486 

9 

0-013218 

• 17 

0-017205 

25 

0-024050 

2 

010769 

10 

013625 

18 

017896 

26 

025118 

3 

011051 

11 

011003 

19 

018587 

27 

026374 

4 

011365 

12 

014112 

20 

019340 

28 

027092 

5 

011748 

13 

014915 

21 

020167 

29 

029325 

6 

012119 

14 

015447 

22 

021036 

30 

031396 

7 

012495 

15 

016012 

23 

021978 



8 

012872 

16 

016577 

24 

022983 




TABLE LXXi. — Viscosity and Chemical Structure. 


(1) In their monumental memoir Messrs Thorpe and Rodger strove to show the con- 
nection between the chemical structure and the viscosity of liquids. The following 
constants were calculated by them for the various elements, etc. : — 

Putting = specific molecular area (in sq. cms.) —molecular viscosity. 

specific molecular volume (in c.cms.) —molecular viscosity work. 



At Boilir 

g Point. 

When dyjldt— 
0-0000323. 

When drildi^: 
0*0000987. 

ti(p 

■nO? 

7l(P 


Tid^ 

77# 

Hydrogen, 

~ 0-0080 

0-0015 

0-00445 

- 0-0340 

0-0086 

-0-0340 

Carbon, .... 

- 0-0098 

+ 0-0500 

0031 

+ 0-1480 

0060 

+ 0-2780 

Oxygen (hydroxyl), . 

+ 0*0196 

1020 

0166 

1000 

0320 

1880 

„ (ethers), 

0035 

0270 

0058 

0430 

0112 

0730 

„ (carbonyl), . 

0248 

0410 

0198 

-0*0190 

0382 

-0-0360 

Sulphur, .... 

0155 

0990 

0246 

+ 0-1440 

0174 

+ 0-2710 

Chlorine (in mono-chlorides), 

0284 

1090 

0256 

0890 

0494 

1674 

„ (in diclxlorides), . 



0244 

0820 

0470 

1540 

Bromine (in mono-bromides), 

0420 

1760 

0372 

1510 

0717 

2840 

„ (in dibromides), . 

0479 

2120 

0361 

148 

0696 

2780 

Iodine, .... 

0520 

2330 

0499 

2180 

0962 

4100 

CH^ group, 

0062 

0470 

0120 

0800 

0232 

1500 

Iso-grouping, 

0015 

0050 

0021 

-0-0080 

- 0-0040 

-0-0150 

Double linkage, , 

0113 

-0*0310 

0048 

-0-0950 

+ 0-0092 

-0-1790 

Ring formation, . 

0610 

- 0-0600 

0244 

-0-3690 

0465 

-0-6940 
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TABLE LXXi (2). — Chemical Structure and Viscosity of Liquids at their Boiling Points^ 

(Thorpe and Eodger.) . 


Name, 

Formula. 

fO, 

V 

7}CP 

specific 

Molecular 

Area. 


Specific 

Molecular 

Volume, 

Water, 

H^O 

0 

100*0 

0-00283 

0-0199 

7-05 

0*0j3 

18-73 

Bromine, . 


58*9 

00691 

0981 

14'20 

370 

53-5 

Isoprene, . 


36 2 

00185 

0415 

22-10 

195 

103-9 

■ Trimethyl-ethylene, 

C5H10 

36*1 

00188 

0420 

22-69 

200 

108-1 

Pentane, 


36*3 

00200 

0480 

24-00 

235 

117-6 

Isopentane, 


30*4 

00203 

0489 

24-10 

240- 

118*3 

Biallyl, 

CoHjo 

59*2 

00192 

0483 

25-15 

242 

126*1 

Hexane, 

CoHu 

69*4 

00204 

0550 

26-94 

285 

139*8 

Isohexane, . 


62-0 

00205 

0551 

26-87 

286 

139*3 

Heptane, . 


98-4 

00199 

0593 

29-78 

323 

162-5 

Isoheptane, 


90*3 

00198 

0588 

29-72 

321 

162-0 

Octane, 

CsHis 

125-3 

00198 

0646 

32-62 

369 

186-3 

Benzol, 

OoR, 

80*2 

00316 

0661 

20-92 

302 

95-7 

Toluol, 

CyHg 

110-7 

00248 

0596 

24-05 

293 

118*0 

Ethyl-benzol, 


136-1 

00233 

0624 

26-80 

323 

138-7 

Ortho-xylol, 

CsHio 

144-0 

00247 

0660 

26*73 

341 

138-2 

Meta-xylol, 


139-0 

00219 

0590 

26*92 

306 

139*7 

Para-xylol, . 

C’sHio 

138*2 

00220 

0594 

26*99 

308 

140*2 

Ally! chloride, , 

CsH.Cl 

45-5 

00261 

0504 

19-29 

221 1 

84*7 

Propyl chloride, . 

OsHyCl 

46-4 

00274 1 

0557 

20-32 

251 

91-6 

Isopropyl chloride. 

CgH-Cl 

36-3 

00274 

0567 

20-66 

258 

93*9 

Isobutyl chloride, 

C^HqCl 

68-6 

00280 

0657 

23-47 

i 318 

113-7 

Dichlorm ethane, . 

ca,c]. 

40-2 

00363 

0587 

16-18 

' 236 

65-1 

Trich lor methane, . 

CHCL" 

61-3 

00386 

0743 

19-25 

326 

84*5 

Tetrachlormethane, 

CCl^ 

76-8 

00488 

1077 

22-07 

506 

103-7 

Ethylene chloride, 

C,H,Cl3 

84-0 

00410 

0795 

19-38 

350 

85-3 

Ethylidene chloride, . 


57-4 

00338 

0674 

19*93 

301 

89-0 

Tetrachlor-ethylene, 

C,Cl4 

120-7 

00380 

0898 

23*59 

436 

114-6 

Ethyl bromide, . 


38-4 

00328 

1 0597 

18-18 

255 

77-5 

Allyl bromide, . 

OsH^Br 

70-5 

00315 

0635 

i 20-16 

285 

90-5 

Propyl bromide, . 

CgHjBr 

71*0 

00325 

0686 

21-11 

1 315 

97-0 

Isopropyl bromide, 

CgHjBr 

59-7 

00329 

0705 

i 21-43 

326 

99-1 

Isobutyl bromide. 

C.HjBr 

91-9 

00311 

0761 

' 24-46 

376 

121-0 

Dibromethylene, 

02H2Br2 

109-5 

00442 

0895 

20-25 

403 

91-1 

Ethylene bromide, 

CABr^ 

131-0 

00514 

1089 

21-18 

501 

97-5 

Propylene bromide. 


141-8 

00450 

1085 

24-11 

533 

118-4 

Isobutylene bromide, . 

C^HsBr^ 

149-6 

00467 

1274 

27-29 

666 

142-6 
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TABLE LXXi. (2)— continued. 


Substance. 

Formula, 

fO. 

rj 

’ 7}d:^ 

Specific 

^Molecular 

Area. 

ijrP 

Specific 

Molecular 

Yoliime. 

Methyl iodide, . 

CH3I 

42-9 

0-00399 

0-0639 

16-02 

0*256 

64-1 

Ethyl iodide, 

GjH,! 

72-4 

00371 

0721 

19*45 

318 

85-8 

Aliyl iodide, 

CsHr,! 

102-8 

00344 

0745 

21-67 

347 

100-9 

Propyl iodide, 

C^Hyl 

102-4 

00353 

0795 

22-51 

377 

106-8 

Isopropyl iodide, 

CaHjI 

89-2 

00369 

0816 

22-73 

389 

108-4 

Isohutyl iodide, . 

C4H9I 

120-2 

00338 

0862 

25-50 

435 

128-8 

Methyl alcohol, . 

CHsOH 

65-0 

00328 

0401 

12-20 

140 

42-6 

Ethyl alcohol, 

C2H5OH 

78-4 

00441 

0693 

16-72 

275 

62-3 

Allyl alcohol, 

O3H3OH 

96-6 

00373 

0659 

17-66 

277 

74-2 

Propyl alcohol, . 

O3H7OH 

97-4 

00463 

0869 

18-77 

376 

81-3 

Isopropyl alcohol. 

O3H7OH 

82*9 

00490 

0928 

18-92 

404 

82*3 

Butyl alcohol, 

C4H3OH 

117-3 

00405 

0883 

21-80 

410 

101-8 

Isobutyl alcohol, , 

C4H9OH 

107-8 

00452 

0987 

21-84 

461 

102*1 

Trimethyl carbinol, 

C4H9OH 

82-4 

00566 

1243 

21-96 

582 

102-9 

Amyl alcohol (active) . 

CjHiiOH 

128-7 

00374 

0920 

24-60 

456 

122-0 

„ (inactive) 


131-4 

00378 

0936 

24-77 

466 

123-3 

Dimethyl-ethyl carbinol, 

CsHiiOH 

101-9 

00418 1 

1024 

24-60 

507 

121-4 

Ethyl ether, 

C3H3OC3H3 

34-8 

00205 1 

0459 

22-41 

217 

11)6-1 

Acetone, 

CH3COCH3 

56-3 

00232 

0420 

18-10 

179 

77-0 

Methyl-ethyl ketone, . 

C3H3COCH3 

80-0 

00239 

0504 

21-07 

231 

96-7 

Diethyl ketone, . 

CoHjCOaH, 

CH3COC3H, 

102-1 

00222 

0533 

24-02 

261 

117-7 

Methyl-propyl ketone, . 

102-0 

00234 

0565 

24-13 

277 

118-5 

Acetaldehyde, 

CH3COH 

21-1 

00219 

0322 

14-71 

124 

56-4 

Acetic anhydride, 

(CH3C0)30 

139-1 

00277 i 

0635 

22-93 

304 

109-8 

Propionic anhydride, . 

(C^H^COX^O 

168*6 

00247 1 

0710 

28-75 

381 

154-2 

Formic acid, 

HCOOH 

101-0 

00536 

0639 

11-93 

221 

41-2 

Acetic acid, 

CHgCOOH 

118*1 

00385 

0615 

15-97 

246 

63-8 

Propionic acid, . 

C^HsCOOH 

141-0 

00319 

0630 

19-45 

274 

85-8 

Butyric acid, 

C^H-COOH 

162-1 

00309 

0702 

22-71 

334 

108-2 

Isobutyric acid, . 

CgHjCOOH 

154-0 

00307 

0700 

22-80 

334 

108-9 

Carbon disulphide, 

CS3 

46-2 

00305 

0478 

15-68 

189 

62-1 

Methyl sulphide, . 

CH3SCH3 

37-5 

00253 1 

0450 

17-80 

190 

75-1 

Ethyl sulphide, . 

C3H3SC Hg 

92-0 

00234 1 

0572 

24-44 

283 

; 120-8 

Thiophen, , 

C^;CH.S.CH:(pH 

84-1 

00336 

0649 

19*32 

285 

84-9 
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TABLE LXXi. (3) — Chemical Structure and Viscosity of Liquids, when 

= 0-0000323. 


Substance, 

fC, 

n 


Specific 

Molecular 

Area. 

■r,fP 

Specific 

Molecular 

Volume. 

Water, . , , . 

o 

96-8 

0*00292 

0*0206 

7-04 

0*055 

18-69 

Isoprene, . . . , 

-12T 

00295 

0620 

21*02 

284 

96*38 

Trimethyl-ethylene, , 

-20*2 

00311 

0665 

21*38 

308 

98*89 

Pentane, .... 

- 5-4 

00299 

0687 

22-97 

329 

110*06 

Isopentane 

- 4-4 

00286 

0663 

23*20 

320 

111-74 

Diallyl, .... 

9-7 

00304 

0728 

23*95 

356 

117*22 

Hexane, .... 

20*5 

00318 

0818 

25-74 

415 

130*56 

Isohexane, 

16*0 

00312 

0799 

25*62 

405 

129*66 

Heptane, .... 

41*1 

00330 

0931 

28*22 

495 

149*92 

Isoheptane, 

35-7 

00322 

0908 

28*21 

482 

149*83 

Octane, .... 

64*1 

00336 

1035 

30*80 

574 

170-94 

Benzol, .... 

76-9 

00330 

0688 

20*85 

314 

95*23 

Toluol, .... 

69*8 

00354 

0821 

23-19 

396 

111-71 

Pthyhbenzol, . 

77-9 

00367 

0939 

25*60 

475 

129*53 

Ortho-xylol, 

91*3 

00372 

0954 

25*64 

483 

129*80 

Meta-xylol, 

70-6 

00368 

0939 

25*51 

474 

128*86 

Para-xylol, 

75T 

00360 

0923 

25*64 

467 

129-79 

Aliyl chloride, . 

20*3 

00328 

0617 

18*82 

268 

81*64 

Propyl chloride. 

26*4 

00330 1 

0658 

19*93 

294 

88*95 

Isopropyl chloride, . 

21*4 

00317 

0644 

20*31 

290 1 

1 

91*51 

Isohutyl chloride. 

50*2 

00331 

0760 

22*95 

364 

109*95 

Dichlormethane, 

37*1 

00372 

0600 

16*12 

241 ‘ 

64*70 

Triclilormethane, . . ^ 

60*6 

00388 

0747 

19*25 

328 , 

84 47 

Tetrachlormethane, . 

104*9 

00377 

0854 

22*65 

406 ! 

107*77 

Ethylene chloride, . 

93*7 

00377 

0737 

19*55 

326 

86*46 

Ethylidene chloride, . 

52*2 

00355 

0702 

19*78 

312 

87*94 

Tetrach lor ethylene, . 

98*4 

00446 

1032 

23*14 

496 

111*33 

Ethyl bromide. 

26*9 

00368 

0663 

18*02 

282 

76*53 

Aliyl bromide, . 

50*8 

00371 

0734 

19*79 

327 

88*03 

Propyl bromide, 

54*7 

00372 

0774 

20*81 

363 

94*96 

Isopropyl bromide, . 

51*6 

00353 

0750 

21*25 

346 

98*01 

Isobutyl bromide, 

76*6 

00360 

0877 

24*36 

433 

120*25 

Dibrom-ethylene, 

103*0 1 

00463 

0932 

20*13 

418 

90*32 

Ethylene bromide, . 

147*8 1 

00455 

0973 

21*39 

450 

98*93 

Propylene bromide, . 

144*6 1 

00441 

1068 

24*23 

526 

119*28 

Isobutylene bromide, 

161*3 

00426 

1171 

27*48 

614 

144*03 

Methyl iodide, . 

42*9 

00399 

0638 

15*98 

255 

63*91 
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TABLE LXXi. {Z)— continued. 


Substance. 

fC. 

'n 



Specific 

Molecular 

Area. 

7}(P 

Specific 

Molecular 

Volume. 

Ethyl iodide, . 

61*5 

0-00404 

0-0778 

19-25 

0-341 

84-44 

Allyl iodide, . 

82-0 

00406 

0864 

21-28 

399 

98-19 

Propyl iodide, . 

83-6 

00407 

0903 

22-18 

425 

104-43 

Isopropyl iodide, 

79-9 

00390 

0878 

22-52 

417 

106-90 

Isobutyl iodide, 

97'6 

00404 

1010 

24-99 

505 

124-94 

JMethyl alcohol, 

76-5 

00290 

0358 

12*34 

126 

43-36 

Ethyl ether, 

- 2*7 

00295 

0635 

21*52 

296 

99-84 

Acetone, .... 

17*8 

00329 

0572 

17-39 

238 

72-50 

Methyl-ethyl ketone, 

43*7 

00330 

0671 

20*32 

302 

91-61 

Diethyl ketone, 

50*5 

00343 

0785 

22-89 

376 

109-49 

Methyl-propyl ketone, 

56*5 

00344 

0796 

23-13 

383 

111*27 

Acetaldehyde, . 

-16*8 

00316 

0448 

U-17 

169 

53*36 

Acetic anhydride, 

99*8 

00378 

0838 

22-16 

394 

104-29 

Propionic anhydride. 

114-0 

00379 

1036 

27-34 

542 

142-94 

Formic acid, 

138-7 

00373 1 

0456 i 

1 

12-24 

160 

42-83 

Acetic acid, 

122-9 

00370 1 

0593 ' 

16-03 

237 

64-16 

Propionic acid, 

116-7 

00390 ; 

0742 ! 

19-02 

323 

82*94 

Butyric acid, . 

138-3 

00379 1 

0842 ! 

22-22 

397 

104*74 

Isohutyric acid, 

129-1 

00378 i 

0843 

22-31 

398 

105*36 

Carbon disulphide, . 

6*6 

00407 

0618 

15-19 

241 

59*21 

Methyl sulphide, 

5-7 

00335 

0578 

17-26 

240 

71*71 

Ethyl sulphide. 

45-2 

00346 

0812 

23-47 

393 

113*68 

Jhiophen, 

1 

75-9 

00364 

0699 i 

19-20 

305 

84*10 
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TABLE LXXi (4). — Chemical Structiire and Viscosity of Liquids, when d-nldt^ 

0 0000987. 


Substance. 

fO. 

V 


Specific 

Molecular 

Area. 

tid? 

Specific 

Molecular 

Yolume. 

Water, .... 

46*9 

0-00577 

0*0398 

6*90 

0*105 

18*14 

Bromine, .... 

24*0 

00953 

1317 

13*82 

490 

51-36 

Octane, .... 

- 0*4 

00703 

2055 

29*24 

1*113 

168-18 

Benzol, .... 

19*4 

00654 

1299 

19-87 

0-579 

88*58 

Toluol, .... 

5*6 

00710 

1672 

22-16 

740 

104*27 

Ethyl-benzol, . 

1D4 

00744 

1820 

■24*46 

900 

120-97 

Ortho xylol, 

26*6 

00737 

1806 

24*51 

895 

121*38 

Meta-xylol, 

6*3 

00734 

1794 

24*43 

886 

120-73 

Para-xylol, 

10*2 

00733 

1796 

24*51 

890 

121-37 

Trichlormethane, 

~ 11-0 

00799 

1445 

18-09 

616 

76-95 

Tetrachlormethane, . 

37*4 

00763 

1627 

21*32 

751 

98*43 

Ethylene chloride, . 

27-1 

00758 

1401 

18*49 

603 

79-62 

Ethylidene chloride, . 

- 10-7 

00715 

1336 

18'69 

678 

80*83 

Tetrachlorethylene, . 

20-7 

00885 

1933 

21*84 

903 

102*04 

Isobutyl bromide, 

5-5 

00764 

1755 

22*97 

841 

110*10 

Dibromethylene, 

25*5 

00902 

1713 

18*99 

747 

82-79 

Ethylene bromide, . 

68-8 

00906 

1828 

20*18 

821 

90*64 

Propylene bromide, . 

65-7 

00893 

2043 

22*88 

977 

109*44 

Isobutylene bromide, 

83*3 

00875 

2270 

25*95 

1-157 

132-19 

Ethyl iodide, . 

- 11-6 

00822 

1494 

18*18 

0-637 

77-49 

Allyl iodide, 

10*5 

00814 

1642 

20*17 

737 

90*56 

Propyl iodide, . 

10*0 

1 00827 

1734 

20*97 

794 

96*04 

Isopropyl iodide. 

6*7 

1 00807 

1714 

21*24 

790 

: 97*89 

Isobutyl iodide, . . : 

26*7 

1 00801 

1897 

23*69 

924 

115*29 

Methyl alcohol, 

13*5 

1 00650 

0760 

! 11*70 

260 

40*03 

Ethyl alcohol, . 

58*5 

00606 

0933 

! 15*41 

367 

60*51 

Allyl alcohol, . 

63*1 

00610 

1047 

17*17 

434 

71*17 

Propyl alcohol, 

86‘5 

00560 

1041 

18*59 

449 

: 80*18 

Isopropyl alcohol, 

82*9 

00490 

0930 

18*98 

405 

82*68 

Butyl alcohol, . 

95*6 

00575 

1232 

21*42 

570 

99*12 

Isobutyl alcohol, 

99*6 

00525 ' 

1137 

21*66 

529 

100*81 

Trimethyl carbinol, . 

90*9 

00461 

1020 

22*12 

480 

104*04 

Amyl alcohol (active), 

104*7 

00555 

1334 

24*03 

654 

117*80 

Amyl alcohol (inactive), . 

105*2 

00574 

1386 

24*15 

681 

118*67 

Dimethyl-ethyl carbinol, . 

93*8 

00490 

1190 

24*29 

527 

119*71 

Diethyl ketone, 

- 13*1 

00708 

1539 

21*74 

718 

101*38 

Methyl-propyl ketone. 

- 6*9 

00699 

1535 

21*99 

721 

103*18 

Acetic anhydride. 

32*7 

00760 

1595 

20*99 

731 

96*15 

Propionic anhydride, 

46*6 

00762 

1976 

25*93 

1*006 

132*04 

Eormic acid, . 

71*7 

00758 

0883 

11*65 

0*301 

39*75 

Acetic acid, 

50*7 

00784 

1188 

15*15 

462 

58*96 

Propionic acid, . 

44*0 

00801 

1439 

17*97 

610 

76*16 

Butyric acid, . 

65*7 

00796 

1671 

20*99 

766 

96*19 

Isobutyric acid, 

56*5 

00792 

1665 

21*03 

764 

96*47 

Thiophen, 

12*5 

00727 

1328 

18*27 

568 

78*08 
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TABLE LXXj.— T ime of Plow of Unit Volume of Liquid (Time for unit volume 

of water at 60° F. = 1.) vumme 

Calculated from Boverton Redwood’s results. 


t F. 

Refined 

Rape 

Oil. 

Sperm 

Oil. 

Neatsfoot 

Oil. 

American Mineral Oil. 

Russian Mineral Oil. 

Sp. Gr. 
0-885. 

Sp. Gr. 
0*913. 

Sp. Gr. 
0-923. 

Sp. Gr. 
0-884. 

Sp. Gr. 
0*909. 

Sp. Gr, 
0-916. 

50'* 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

27*94 

21*18 

15-88 

12*78 

10-20 

8-37 

6-63 

5-76 

4-84 

4-14 

3-74 

3-33 

2*98 

2-71 

2-53 

2-29 

2-12 

1-96 

1-85 

1*78 

1*70 

6-94 

5-36 

4-43 

3*76 

3*16 

2*76 

2-37 

2-24 

1-99 

1-92 

1-86 

1*80 

1-75 

1-69 

1-65 

1-60 

1*53 

1*44 

1-40 

1-36 

1*32 

1*28 

1-25 

1*21 

1*18 

24*31 

18-43 

1435 

10-98 

8*60 

6*85 

5-78 

4*94 

4*39 

3*47 

2*96 

2-75 

2*43 

2*22 

2-08 

1*98 

1-90 

1-84 

1-80 

1*75 

1*73 

1*71 

1*69 

1*63 

1*61 

1*49 

1-37 

1*32 

5-69 

4*12 

3*53 

2-86 

2-49 

2-12 

1*96 

1*84 

1*75 

1-61 

1*47 

16-67 

11-69 

8-82 

6-71 

6-33 

4-35 

3-61 

3-06 

2-49 

2-27 

2-00 

1-80 

40-39 

26*67 

19-02 

14-70 

10-27 

7*84 
6*00 
4*94 
3-96 j 
3-22 

2-76 

2-49 

2*27 

2-06 

1*84 

1*65 

1*57 

1-49 

39-80 

29-00 

20-82 

15-63 

12-19 

9-80 

7-84 

6-31 

5-27 

4-63 

3-89 

3-33 

3-02 

2-76 

2-53 

2-32 

2-12 

1-90 

1-82 

1-74 

1-66 

80-00 

48-43 

32-16 

22-76 

16-71 

12-35 

8-86 

6-82 

6-31 

4-65 

3-73 

3-27 

2-76 

2-41 

2-22 

1-90 

98-82 

77-65 

61-76 

35-29 

25-10 

17-25 

13-14 

9-61 

7-25 

5-69 

4-61 

3-67 

3-04 

2-65 

2-39 

2-12 
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TABLE LXXk. — Effusion and Diffusion of Gases. 

If A = area of a small aperture in envelope enclosing a mass of gas which, as a whole, 
is at rest ; 

n = average number of molecules in unit volume ; 

O = mean molecular speed ; 

then, number of molecules which in unit of time get to the orifice = AO, and, if the 
envelope be thin, it is evident that the number of molecules passing through the orifice 
will be either equal to or directly proportional to the number that reach it; that is, directly 
proportional to O. 

When any two gases are exerting the same pressure we must have — 

and if == density of air, and and 5^ be the specific gravities of the gases referred to 
air thus becomes — 

_ 3 2 

and = SoOg^ 

so 0^:0^= Jso : Js^. 

That is the molecular speed, and consequently the number of molecules passing through a 
small orifice in a thin envelope every unit of time, varies inversely as the square root of 
the specific gravity : and the times of efflux of equal volumes will therefore vary directly 
as the square roots of the specific gravities of the gases. Taking air as the standard, 
Graham obtained the following comparative results — 


Gas. 

Square Root of 
Specific Gravity. 

Time of Efflux of Unit Volume through 

Drawn-out Glass Tube. 

Perforated Brass Plato. 

Air, .... 

1* 

1 

1* 

Hydrogen, . 

0*263 

0-277 : 0-2637 

0*276 

Marsh gas, . 

0*745 

0*756 

: 0*753 

Carbon monoxide, 

0*984 

0-987 


Ethylene, . 

0*985 


0*987 

Nitrogen, . 

0*986 

0*984 

0*984: 0*988 

Oxygen, . 

1*051 

1*053:1*0523 

1*050:1*056 

Nitrous oxide, 

1*237 

1*199 


Carbon dioxide, . 

1*237 

1*218 : 1*2483 

1*197: 1*209 


Putting p for pressure per unit area exerted by a gas of the specific gravity s (air = l) 
we have 

and thus from the rate of effusion one may calculate the specific gravity of a gas. Bunsen 
calculated the following values from the effusion speeds : — 

Air . =!• 

Hydrogen =0*079 

Electrolytic water-gas ( 2 H 2 + Og) = 0*414 
Oxygen =1*118 

Carbon dioxide = 1*535 
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Except in the case of hydrogen, these values agree within some 1 per cent with those 
obtained by the usual methods. 

The volumes which difuse in equal times vary inversely as the square roots of the 
3pecifio gravities. The following table gives Graham’s results, and the values of s and 
l/sjs for comparison : — 


' Gas. 

5. 

i/V«. 

Volumes 

diffused. 

Air, 

1 - 

1- 

1- 

Hydrogen, 

0-0694 

3-7959 

3-83 

.Marsh gas, 

0-555 

1-3423 

1-344: 

Ethylene, 

0-972 

1*0143 

1-0191 

Carbon monoxide, 

0-972 

1-0143 

1-0149 

Nitrogen, 

0-972 

1-0143 

1-0143 

Oxygen, . . ^ 

1-111 

0-9487 

0-9487 

Hydrogen sulphide, .... 

1-1805 

0-9204 

0-95 

Nitrous oxide, 

1-527 

0*8092 1 

0-82 

^ Carbon dioxide, 

1-527 

0*8092 i 

0-812 

Sfflphur dioxide, 

2-222 

0-6709 

0-68 


When one gas difases freely into another — not being separated from it by any sort of 
mrtition or diaphragm — then according to Loschmidt’s observations — 

Coefficient of diffusion oc T-/P very nearly, 

V'here T= absolute temperature and P = total pressure of gases =Pi + P2, the sum of the 
)artial pressures of both. 

- 0. E. Meyer gives the f ollomng : — 

D = (7^/8)(?^JS2f^2 

rhere X> Coefficient of diffusion, 

of molecules of first and second gas respectively in 1 cm.^ 

= paths of the two kinds of molecules in the mixture. 

~ and SJg = 

^here tr-Ksi + 53) i % % are the radii of the spheres of action of the two kinds of 

molecules. 

Where we have only one gas, ■% = 7^2 = w = = mean distance 

•etween neighbouring molecules) we have §^ = 82“^ so— 

L = 1 == X^TTs'^ V2. 

If we express X in centimetres, then nX^^l cm^, and, putting 7 n for the absolute mass 
f an individual molecule, we get — 

, nm = p and therefore X^p ~ m. 

We can approximate to the value of 8 by means of the formula, 

8 = 3VpU; 
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and putting for U the value given on page 564, we get, under a pressure of 760 mms. of 
ice-cold mercury, 

L.= 3^/1743-437 Vp- 7?/58M 45575 Jp. 

Having obtained an approximate value for L and w, we can easily get fair approximations 
to s, K and n. 

Putting == number of encounters into which a molecule of first gas enters in unit time, 
^ 2 == „ „ „ „ second „ „ 

we get — 

D = (7r/8]Sr)(^,a2 /Pg / ^i), 

where = '7r(gln^Q^ J2 + cr %2 + H|), and 

Pg = 7r(52%^ n/2 P cr\ 4- • 


This equation (see 0. E. Meyer) can be transformed into — 

D = (7r/8/0{Of/(A + B,V^2) + Oi/(A 4 

where A stands for ttct^ jQi -f* Of , for -n-SiOj J2 , and for rsfOg J2. 

When the two diffusing gases are, as is almost universally the case in every instance of 
free diffusion, at the same temperature and under the same pressure, we get 
last equation becomes — 

D = (l/ 8 »){o.i/(a-Vif+^l + s?Oi V^4-0|/(o-2 ^Of+Ol + slOaV^)}- ; 


and if we assume that encounters between molecules of the same kind have no influence 
upon the rate of diffusion, this becomes — 

D= ^Of401/8?^c^^ 


where D depends only on the nature of the two gases, the temperature and the aggregate 
pressure. 

Waitz gives the following equation : — 




. 1 

1 -1 


L V«2 




where and mg stand for the respective molecular weights of the two gases, and 

B= (1/4 J2){1/ 78i + 1/ V 82 )V(»»i + , 

O and m standing for the molecular speed and molecular weight of hydrogen (or any other 
normal gas). 

Under normal conditions as to temperature and pressure we get — 


D = (St 72/8)0^l + m^ym^rn^) | O Jm/{1/ + 1 /^ 82 )^^ . 


For experimentally determining the value of D, it will be 
the equation — 


dpjdz = 


most convenient to use 


where y? denotes the partial pressure of a gas diffusing freely into another in a vertical 
tube, a: = vertical height above lowest part of tube, and z denotes time, 

VOL. IL 


2 u 
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TABLE LXXK]-. — Coefficients of Diffusion of Gases into one another. 


Hydrogen into carbon monoxide, . 

,, dioxide, 

„ oxygen, . 


» air, 

„ * nitrons oxide, 

,, snlpbnr dioxide, 

,, methane, 

,, ethane, . 

„ ethylene, 

Carbon monoxide into carbon dioxide, 


jj oxygen, 

j) ^ ethylene, 

„ dioxide into oxygen, . 


j) )) air, . , 

„ nitrous oxide, 

methane, 

,, ethylene, 

Oxygen into nitrogen, , 

air, . , . . 


Do (cm.^/sec.). 

Authority. 

0-64223 

Loschmidt 

64883 

V. Obermayer 

64367 

5J 

53409 

)> (calc.) 

63836 

5 5 

65586 

Loschmidt 

72167 

j) 

68100 

V. Obermayer 

67667 

jj 

66650 

„ (calc.) 

63406 


53472 


48278 

Loschmidt 

62544 

V. Obermayer 

45933 


48276 


13142 


14055 

Loschmidt 

16000 


18022 


18717 

V. Obermayer 

11639 

jj 

14095 

Loschmidt 

161 

„ (calc.) 

14231 


13561 

V. Obermayer 

13433 

,, (calc.) 

13602 

Waitz 

09831 

Loschmidt 

14761 

V. Obermayer 

09166 

14650 

„ (calc.) 

15856 

Loschmidt 

10062 

17100 

V. Obermayer 

17876 

17753 

„ (calc.) 

17778 

„ (calc.) 
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TABLE LXXKg. — Diffusion Coefficients of Various Vapours into Air, Hydrogen, 

and Carbon Dioxide. 


Vapour of 

Molecular 

Formula. 

f 0 . 

Value of (cm.^/sec. ) into 

Authority. 

Air. 

Hydrogen. 

Carbon 

Dioxide. 

Water, .... 

HjO 

0 

0 

0*198 

0-687 

0*132 

Winkelmann 



49*5 

2827 

1-0000 

1811 




92*4 

3451 

1*1794 

2384 

Guglieimo 



8 

2390 





15 

2466 



j ? 



18 

2475 


1564 

if 

Carbon disulphide, 

cs^' 

0 

0883 

0*369 

0630 

Winkelmann 



19*9 

1015 

4255 

0726 

j j 



32*8 

1120 

4626 

0789 

5J 



0 

09950 



Stefan 

Benzol, 

CeHg 

0 

0751 

294 

0527 

Winkelmann 



19*9 

0877 

3406 

0609 

ii 



45 

1011 

3993 

0715 

j j 

Methyl alcohol, 

CH,0 

0 

1325 

5001 

0880 

if 



25*6 

1620 

6015 

1046 

55 



49*6 

1809 

6738 

1234 

) ’ 

Ether, .... 

C^HeO 

0 

0775 

296 

0552 

}} 



10*4 

0835 

320 

0596 

)3 



19‘9 

0893 

341 

0636 

55 



0 

08270 



Stefan 

Ethyl alcohol, 

C^H^O 

0 

1016 

378 

0685 

Winkelmann 



0 

0994 

3806 

0693 

a 



40*4 

1372 

503 

0898 




49*4 

1413 

5410 

0986 

5 5 



63-6 

1490 

5676 

1034 

3J 



66*9 

1475 

543 

1026 


Propyl alcohol, 

C 3 H 3 O 

0 

0803 

3153 

0577 




66*9 

1237 

4832 

0901 




83*5 

1379 

5434 

0976 

53 

Butyl alcohol (normal), . 

C 4 H 10 O 

0 

0681 

2716 

0476 

5? 



99*05 

1265 

5045 

0884 

55 

Isobutyl alcohol, . 

C,H,oO 

0 

0688 

2771 

0483 




66*9 

1058 

4239 

0741 

55 



83*6 

1181 

4790 

0833 

> 5 

Amyl alcohol (normal), . 

C 5 H 15 O 

0 

0589 

2351 

0422 

75 



99*1 

1094 

4362 

0784 

57 

Amyl alcohol (fermenta- 







tion), 

C 5 H 12 O 

0 

0585 

2340 

0419 

75 



98*8 

1084 

4340 

0777 

73 

Hexyl alcohol, 

CgHi.O 

0 

0499 

1998 

0351 

75 



99 

0927 

3712 

0651 

73 

Formic acid. 

CH 2 O 2 

0 

1315 

5131 

0879 

75 



65*4 

2035 

7873 

1343 

5' 
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TABLE LXXKj. — continued. 


Vapour of 

Molecular 

Formula. 

fO. 

Value of D? (cm.-/sec.) into 

Authority. 

Air. 

Hydrogen. 

Carbon 

Dioxide. 

Formic acid, 

OnPa 

0 

84*9 

0*2244 

0-&830 

0*1519 

Winkolmaiin 

Acetic acid, 

CgHPa 

0 

1061 

4040 

0713 




0 

1065 

4244 

0717 




65-5 

1578 

6211 

1048 




93A 

1993 

8011 

1356 




98-5 

1965 

7481 

1321 


Propionic acid, 

CsHaO^ 

0 

0818 

3261 

0576 




0 

0847 

^ 3333 

0595 




0 

0862 

3297 

0591 




92-8 

1469 

5856 

1035 




98*85 

1670 

6182 

1104 




98*85 

1600 

6116 

1097 


Methyl acetate, 


0 

0840 

3277 

0557 




20*35 

1013 

3928 

0679 




46*2 

1126 

4531 

0760 


Ethyl formate, 

CsHeO^ 

0 

0852 

3357 

0572 




20*4 

0997 

3868 

0653 




46*2 

1108 

4383 

0751 


Butyric acid (normal), . 


0 

0528 

2012 

0372 




0 

0680 

2639 

0476 




98*6 

1263 

4905 

0884 




99*2 

0981 

3740 

0691 


Isobutyric acid, , 


0 

0704 

2713 

0472 

^ % 



98*15 

1301 

5015 

0872 


Methyl propionate, 

C4H3O.3 

0 

0745 

2949 

0529 




46*2 

1026 

4036 

0721 




66*8 

1146 

4564 

0820 


Ethyl acetate, 

C,H302 

0 

0709 

2727 

0487 i 

J) 



46*1 

0970 

3729 

0666 


Propyl formate, . 

CAO2 

0 

0714 

2811 

0490 




46*1 

1010 

3946 

0688 




66*8 

1065 

4234 

0738 

? ? 

Isovaleric acid, 

C5H10O2 

0 

0555 

2118 

0375 

5) 

i 


98*05 

1031 

3934 

0696 

? ) 

Methyl butyrate, , 

CsHioO, 

0 

0641 

2422 

0439 

3 ? 



66*8 

0994 

3764 

0673 

3 3 



92*1 

1139 

4308 

0809 

55 

Methyl isobutyrate, 

C5H10O2 

0 

0642 

2568 

0450 

55 



49*4 

0898 

3640 

0630 

55 



66*65 

0991 

3913 

0696 

55 

Ethyl propionate, . 


0 

0631 

2373 

0450 

55 



66*8 

0998 

3811 

0690 




90*3 

1092 

4019 

0806 


Ethyl butyrate, . 

GgHj2^2 

0 

0574 

2239 

0407 

V 

55 
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TABLE LXXKg. — continued. 


Vapour of 

Molecular 

Formula. 

f 0. 

Value of (cm.^/sec.) into 

Authority. 

Air. 

Hydrogen. 

Carbon 

Dioxide. 

Ethyl butyrate, 

Ethyl isobutyrate, . 

Propyl propionate. 

Isobutyl acetate, . 

Ethyl valerate, 

Propyl butyrate, . 

Propyl isobutyrate, 

Isobutyl propionate, 

Propyl valerate, . 

Isobutyl butyrate, 

Isobutyl isobutyrate, 

Amyl propionate, . 

Isobutyl valerate, . 

Amyl isobutyrate, . 

^ 6 ^ 12^2 

^6^12^2 

CrHi.Os 

OrHuOs 

C7H1A 

O 3 H 1 QO 2 

^8^16^2 

CgII^Q02 

CsH,A 

^9^18^2 

C 9 II 18 O 2 

66-65 

96-5 

0 

66-65 

96-1 

0 

96- 5 

0 

66-7 

97- 9 

0 

97*6 

0 

97*9 1 
0 

97-1 

0 

97-9 

0 

97-6 

0 

97-9 

0 

97-6 

0 

97-9 

0 

97-8 

0 

97-7 

0*0878 

1064 

0552 

0881 

1121 

0554 

1010 

0592 

0857 

1055 

0505 

0932 

0523 

0965 

0539 

0991 

0539 

0815 

0466 

0859 

0474 

0876 

0468 

0863 

0466 

0815 

0426 

0782 

0423 

0786 

0-3458 

4112 

2237 

3552 

4267 

2121 

3864 

2312 

3446 

4155 

2050 

3784 

2059 

3801 

2120 

3897 

2120 

3314 

1891 

3490 

1850 

3415 

1889 

3488 

1891 

3314 

1724 

3177 

1694 

3182 

0-0620 

0756 

0400 

0633 

0784 

0396 

0721 

0419 

0615 

0745 

0366 

0676 

0364 

0673 

0388 

0714 

0388 

0589 

0341 

0629 

0332 

0612 

0366 

0619 

0341 

0589 

0305 

0568 

0308 

0564 

Winkelmann 

)5 

5J 

33 

53 

3> 

It 

tt 

33 

33 

33 

33 

it 

33 

it 

33 

33 

53 

35 

33 

53 

33 

35 

33 

3) 

55 

33 

>3 

33 


LXXKg.— Variation of D with Temperature. 

D QC (1 + a.tf 

A = D„(T,/T<,r. p/760, 

where p is given in millimetres of ice-cold mercury. Eor the so-called permanent gases i 
approximates to 1-76, and for the more easily liquefiable gases to 2. Eor a range o 
temperature from about 18° 0. to 62° C., v. Obermayer found the following values for n 

Hydrogen into oxygen, m = 1-755 

,, „ carbon dioxide, «= 1-742 

Nitrogen „ oxygen, _ n= 1-792 

Oxygen „ carbon monoxide, »= 1-785 

Air „ carbon dioxide, «= 1-968 

Carbon dioxide ,, nitrous oxide, = 2-050 
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0. E. Meyer gives — 

>7^-^o(l + aW+<^C)(l + C/T,), 

where C denotes the cohesion between the molecules of the 'same gas, and from this he 
obtains — 

D,-D,(l -haO?(I -f aCi)(l +CVT,), 

where denotes the cohesion between the dissimilar molecules. 

The following are the values of C for some few gases : — 

Kitrogen, C = 84 

Carbon monoxide, 100 

Air, 113 

Oxygen, 127 

Kitrous oxide, 260 

Ethylene, 272 

Carbon dioxide, 277 

And the following are the values which have been obtained by Sutherland, from 
V. Obermayer^s data, for C^ : — 

Hydrogen and oxygen, C^ = 100 

Hydrogen and carbon dioxide, 106 

Oxygen and carbon monoxide, 124 

Oxygen and nitrogen, 136 

Air and carbon dioxide, 250 

Carbon dioxide and nitrous oxide, 380 


LXXl. — Molecular Dimensions. Mean Free Path, etc. 

If, in a gas of uniform density, 

X==mean distance between neighbouring molecules, or edge of elemental 
cube containing one molecule, 

9 = radius of sphere of action of molecule, 
n = number of molecules in unit volume ) ^ 

w = molecular weight of the gas ) e re, 

then nX^ = 1, and pX^ = m. 

Now, if we consider all the molecules of such a gas to remain at rest, and one molecule 
to be projected into a mass of it, the length of the path which this molecule would 
probably traverse without having an encounter with any other molecule would be — 

. . . . ( 1 ) 

Should all the molecules be moving with velocities equal in all directions, then — 

|r=.3X3/W, .... (2) 

With unequal distribution of velocities in accordance with Maxwell^s law, then the mean 
free path would be — 

8j = XS/^52^2, .... (3) 

or, applying van der Waals's correction — 


( 4 ) 
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In investigating tlie value of the coefficient of friction in a gas, we arrive at the 
expression — 

7? = ??^U/47^s2 — pX^U/47r9^ , . . (5) 

and this, in accordance with equation (2), gives us — 

= . . . , . . ( 6 ) 

an expression exactly analogous to that for the pressure ]p — 

Under a pressure of 760 mms. of mercury at O'" 0. this, as already seen, works out to 

^ = 581*145575 v'p.f, ... (7) 

From equations (3) and (5) we get — 

^=^pS,U/2V2, .... (8) 

And under the same conditions as in (7) — 

77 = 616*397966 . . . (9) 

Equation (6) is equivalent to 

77 = 0‘3618006p0|il, .... (10) 

and (8) to 

77 = 0-3837475pDSp .... (11) 

0. E. Meyer gives — 

t; = K?7iwf2L = KpOL, . . . . (^^) 


and hy means of rather complex formulae, etc., he and Conran have arrived at the value 

K = 0*30967, (13) 


(See 0. E. Meyer’s J^inetic Theory of Oases, English Edition.) The compiler gets a 
slightly lower value — about 0*309588 — for /c, but the difference is quite insignificant, so 
we may accept 

77 = 0*30967pOL, .... (14) 

as a very close approximation to the truth. 

For normal pressure this works out as — 

77 = 497*410277 . . . (15) 

L = 0*002010412877 / Vp, . . . (15a) 

Since 

y? = 7rpQY^j 

we may write (14) in the following form : — 

^ = 8i?x(0*30967L/7rO), . . (16) 

or 

77 = 0*78857i)L/O, .... (17) 


From the approximate values of the free paths we get : — 

„ from (6) and (10), 

f = 377/pU = 2‘7639577/pO, . . , (18) 

from (8) and (ll), 

§1 = 2 V~277/pU = 2*6058877/pO, . . . (19) 
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Patting fStH for fie molecular weiglit of gas or vapour when 2, 
and fido -j ” ” 02^32, 

we get at O'’ 0. — 

a = 239628-1005/ Jp.n -240367-3117/ 

and therefore • 

Lo-Q-29992?y/.7|1txi or very nearly 0'?j7j/ sj fihu 

-0•30085V^/i®^o, 0^^) 

Since the radius of the sphere of action of a molecule, must be equal to the diameter 

of the molecular ^sphere, we get — 

Q-the sum of the diametral sections of all the molecular spheres contained in a 
unit volume = X ........ (20) 

And, taking (3) as sufficiently near the truth for all purposes, we get — 

nk^ = n7r<5:^^/2L — lj .... (20a) 

and consequently 

Q = 1/4V2L-0-1767767/L, . . . (21) 

With equal distribution of speeds, we get, in accordance with (2) — 

Q-3/16iL, .... (21a) 

Qo = 0-589413VJ«h/‘^, . . . (21/>) 

Putting 

bsthe space actually occupied by the n molecular spheres in a unit volume of 
= ........ (22) 

and in accordance with (20a), 

v^2L = 8*485281tiL, . . (22a) 

Loschmidt has called b the coefficient of coiidemation. It denotes, according to our 
present notions, the smallest space into which it would be possible to compress the 
quantity of gas in a unit volume. If we compress a gas of density p until it condenses 
into a liquid of density we have then — 

p/tf-b, . . . . (23) 

Por a large number of substances d and p have been experimentally ascertained ; for 
all gases and vapours we can make close approximations to p from the following equations : — 

p-iffitaX 0-000044932 = |lloX 0-0000446560625, . . (24) 

and the values of s may be calculated directly from the values of L, |lt, and in accord- 
ance with the following expressions ; — 

? - 0'0003812607LiIKH/^ = 0-00037891 92LilKo/^^- 

.The correction made in (4), ^.e., 27r5^/3 = 4 X7rs^/6 = 5/w in Van der Waals’s equation, so 

5= 41) :=4?i X 7rs^/6, . . . . (25) 

and we get approximately — 

s-SLx (3^2/2), .... (26) 

If the value of h has been determined for a unit pressure, the last equation becomes — 

s = ^Z)Lx (3^2/2), .... (26a) 

In the expression ^ = 0*30967pIjO we have two magnitudes, rj and Q, which are 
independent of the pressure and as p practically varies directly as we have — 

L cx p-\ 
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If we know the value of L under one pressure, we can calculate the values for all other 
pressures, and thus (26a) becomes available for the computation of the value of s under all 
conditions. This equation (26a) gives only roughly approximate values for s, and there 
are good reasons to believe mat the multiplier 4 in (25) is considerably too high ; indeed, 
the investigations of Clausius and Jager point to the value 5/2. So 

6 = 5b/2, 

and 

$-(24 V2/10)6L=6 . . (27) 

2- 2-12132034 
24^2/10 = 3*39411255 

Born has applied the formula of Clausius to the calculation of $ in some instances. 
Assuming the molecules to be spherical in shapes and perfect conductors of electricity, 
Clausius finds that 

K = the dielectric capacity = (1 + 2rr)/(l - v), 

and therefore 

v = (K~l)(K + 2), . . . . (27a) 

Loschmidt’s equation (22a) then becomes — 

$ = 6 Va(K ^ 1)/(K + 2) = 8-4852SlL(K - 1)/(K + 2), , (28) 

According to Maxwell, if /as index of refraction of the gas, then — 

v = (/*^-W + 2) (28a) 

and 

$=:6V2L(/a2-1)/(/a2+2), . . . (28&) 

The values calculated according to (28) and (28a) will be much lower than those calculated 
according to (22a), (26), and (27). 

Jager, denoting the velocity U by c, iL by and $ by o*, employs the following 
approximate equations : — 

6 = (1 — |^7^7^c^^)/^^7^(^^ 

Z = 3/4n7rcr^ 

^ — 1 / Aj^nircr^ 

I—Srjipc 

q = n7rcr^l4: = 3/m 

a'=8SjZ=25Z 

We have no certain and definite knowledge of the relation between the temperature and 
the value of L ; at most L can only vary directly as the absolute temperature, and in 
general L changes more slowly than T. Winkelmann employs the formula; — 

= Lov/(l + 0-064jf)(H- at)(l + 0-00164f)2, . . (29) 

For substances which are gaseous at ordinary temperatures under atmospheric pressure, 
a = 0*003665 gives the best results; and for substances that are not gaseous, under such 
conditions a = 0*00367. 

Putting I — mean duration of interval between two successive encounters of the same 
molecule, we get — 

I = = . (30) 

and putting T = 1/1 = average number of encounters any one molecule takes part in in 1 
sec,, we get — 


r = vwaj57=o/L, 


(31) 



TABLE LXXli. — V alues of L, ft, T, and s for Substances which are Gaseous at 0° 0. under ordinary 

Atmospheric Pressure. 


670 


5 ^ 'S ' 
ft 3 q f 


-1 cS 

3 ^ nf; ^ 

i bi 


i s 


CD ^ fd 

I ® 

W ^ m 


kiH ® • 

^ S 2 

o-a I 

SW a 


00 t- <© CO 
rH rH i-H CD 


* 

CO <3^ 


^ » O 

^ S S o 

O a..j 5 ^ 

o § 

2- 

|§.9 S- 


hO O O O 00 O 
CO -"tH CO CO CO xH 
CO rH rH rH 00 00 
00 00 00 00 CO CO 


OOO-^COCOxHO 

COOOCCjJh-lOlOrHrH 
lO 1>- CD )0 CO lO 
lO )0 lo iO lO lO IQ iO 


tiCOS ® ^ 

2 O r£i .S C? 
bb*C _ 
feDHjrj 
<1 § cd 


O 1> O O CD 
O ’xi< O O IQ 
CO t- 0:> O iH 
tH IQ hH 

rH Dl OT CC| rH 


OOOCOC<JO<MIQO 
OOO'^CDOT'XJrHO 
tHlQOlOOOOIrHOO 
CD Jt- t'- iH CD 00 CD CD 
D1 D1 cq (M fM Ol CT D1 


IQ rH OT 

C3^ IH 00 

o o o 


CD CO CD 

IH rdH JtH Ol CD O 
CDG5rHrHCOC5C)OC>QO 
C3iCDl>*l>-l-^OaiCDiO 

ooooooooo 


J>- rH oc CO IQ 
rH 00 oa era 00 O 

iQ CO hH lO Hh OT !>-. 00 CD lO 
CDCOCDCDCDCDCDCDCQ05 

oooooooooo 


o o o o o 


ooooooooooooooooooooo 

CM CM 



09274 1 19062 i 4896 


671 


© 

^ 

© 

:;:4: 

fH f-( 

© © 

l>> 

u 

© 

r* >f! sH 

fH 

© 

H ^ *»— 5, 

o "S 3 ^ 

© 

© 

sjc ^ ^ "1: sj< ^ ^ 

© 

1 

iK 

p4 

p4 

P4f^p4 



p4 


d 

d 

d d 

d 

d 

d 

d 


C5^ rH 

j-H r-H r-l 


^ O 00 

r— I I— » rH 


' O O 

o 


o 

o 

o 

o 

o 

o 

CM O 

rH 

O <05 

O 

O 

o 

CM 

iO 

rH 

00 

o 

o O O 

CO 

1 t- rH 

J>- 

o 


l-- 

o 

<M 

05 

!>- 

©5 ©S 

CO 

hH c© 

CM 

CO 

CM 

rH 

CO 

CO 

hH *>• 

CO 

CO 1;^ 05 

CD 

i !>• O 

CM 

rH 

CM 

CM 


CM 

o 

o 

rH 05 

o 

OD OO 

iO 

CM 


lO 

(M 

rH 

05 rH 

-H 

^ O t- 

CD 

1 hH ^ 

O 

O 

O 

O 

CO 

CO 

CO 

00 

OO 1?^ 

00 

H4 

C05 

C05 

05 

C75 

05 

<J5 

CO 05 

CO 

05 lO) lO 

lO 


CD 

05 

O 

o 

ID 

o 

o 


o 

o 

CO 

D 1 

05 

o 


o 

o 

o 

CO 

ID 

D 

r:+H 


o 

o 

<05 


O 

O 

rH 

O 

o 

rH 

o 

o 

rH 

o 

o 

CO 

O 

05 

o 

o 

'•srH 

o 


CM 

CO 

D 1 

CO 

CO 

o 

o 

o 


O 

CD 

rH 

i>- 

CO 


CO 

05 

J 5 - 

CM 

D 

rH 

'=^^ 

CD 



05 

05 

rH 

05 

D 

D 

CO 

D 

lO 

rH 


rH 

rH 

CO 

05 

00 

OO 

00 


CO 


oi 

M 

CM 

rH 

CO 

o 


05 

05 

o 

05 

05 

05 

05 

Oi 

<05 

lO 

lO 

D 

’tH 

rH 

rH 

rH 

CO 

CO 

CO 





CO 

CO 

CO 

CO 




rH 







C -1 

D 1 

<M 

CM 


rH <10 r#! 

lClC< 100 'X>CDX>* a>»— 

ooooooooooo 


CO O 

C 7 iOq-!j<OT cocqoo 

CM-rH«r>cMCO OOCMOt-hoOC<I 

lOiOiOiO^'TjHcOOOCOlOi^'CO 
OOOOOCMCMrHrHrHrHrH 


CO'^OJ>*OOrH srJrH 

COrHlOlOCOlO lO Jt>.COHH 

riH 00 C''lJr:) 0 :>'^rHiarHC 0 OC 0 

j>-i>-oooocooooooi>»coi>-t>» 

rHrHrHr— )rHrHC<lrHOOOO 


000000000000000000000000000000)000000 
cq CM ‘ 1-4 CM <M 



I 

w 


g 

§= 

( 5 “ 


•a 

o 


g 

!3D 

I 



672 


<D d <0 

o o' 


^ ^ 


^Zi o 

«H <J3 3 O 


O 1^3 
CO 1 ^- 1 ?^ 
t- 00 b- 
(to ^ O 


Oo:»iu:o oioo o o> yO 

co-^o COr-HCq iO-^O 

VOCOIO 'X»Q 0 <X» CJDJ>.|:D 

Wb-tr- b-l>.t^ OOOOCO 


OOCD'^rHCRiOOCa 

CO<Mb-b-. 0 (McDlO^ 

b-CO 00 t>- 0 Ol>.b-*l >*00 


511 =. 

"■s-l a a 

S 

2 s J .g c? 
wa *■ 

<i g rt 


o ffo o o o ci o o 00 a> o o 00 o o o 

00^0 OOb'OOO^tMOOcMrHOO 

C 0 Jt^O>-H C<|OrHOO>-HiX>b»iOiOOcOOOO 

C:»aaOC0 <Tq(^^<^^OOOa500CO'>:^^ffOr-^CO 


OOOOrHO^OOCO 

OC^JCO'«t<COOO?D 

tDOCDb-COasCMifS 

cjoaicoooaot^aiQi 


r-< O lO <M 

JOOOCOCOO CMb^CO -^iOCTi rH0O(?^ 

0:>0 0<»cO<7sOOOO:j'^'^CQ-^iOrHOOC''J 
CDiOOCOOOiOCOb-b-OO'^'^'^'^'^'^TH'^ 

oooooooooooooooooo 


ai> 00 

a> CO CO t> <:£? CO 
UO'^cqx^'rHlOOO'^O 
OiOiGiOiO^C^C^OiOi 

ooooooooo 


oooooooooooooo.oooooooooooooo 

cq Gvi c<i cq cq 



673 




Pi P-f 

<D <D 

® a ^ 


sjc sic 


s © 

^ rj P ^ 

^ H^* * 

p 4 02 p 4 


O O !>• -^ O 
lO T— I 05 CO lO 
lO 05 CO CO lO 
UO iO tr* lO ICS 


O O O CO <M (M no 
OO 00 00 JO r-l CO CD 

J-H (M I-H o O <M O 

'«:*< 'Ch ^ 


O 

05 C<l 05 
CO <M 
^ O CO 



oooooooooooooooooooooooo 







674 


Fh 

c? 


'S 


I 


.1^ 


o3 

ft 


«> 

-jji 

c3 


§D 

§ 


a 

cS 


'i 


<D 

rd 


-i 


a 

M 


Authority, 

M C-t d M 

CP CD c! <p f:j r P 

f>s!}Ctar>^o3i>a cS o3 '7?. 'ffi m *70 

§ sm '^M M i ^ ^ 

^ =o'S'^.'3'g^*'3'S*s'®** g =3* g s:;s'=^_ ;** g 
s ia ^ m M 

d d ^ 6 p ^ d 

«A 

Cv| CO c> cci o:> 

ocji OcyarHCis r-H 

r-i c> r-HO»^0 r^ 

j o o 

; d d 

so' 

O 

1245 
' 7540 
4928 

7980 

43220 

31525 

38475 

8042 

43647 

O' 

OO OOO OxH O «DOO 000030000 10 0 

CM OOJt>* O-^ O OO"^ OOC'lb-fMOOCOOQlO 

OOlO O-rfi O rHUOlO CX)<^^OOOxHCQ”^OCO 

rH OOMHJO- CM 30 t--* COr-lOO COOCOCOCOt^aiOOCM 

»C 1>-<M(M <0)0 CM l>.COCO OCO-'tlCMCOxH'^lO'^ffO 

rH CO lO 

i4 

CM ^ CM 

^CO 05 CdT i-HOIOOOO^hHO '<dHcO O CO rHCDCO 

O5HH'^'^'^C0COrH'^O51OrH(M05-^C0l0 ^CDlCt) IQ tH )0 3i0l0 

OCOCOcMOlOlOt-OCMCMCOCMrHCMCMO CMCMO O CO COcOO 

CM O O O O O O O O O O O O O O O O OOO O O OOO 

o' 

6 

d 

CM CM 

®OOOOOOOiO)OOOOOOOOrHOOOr^O'^OOOOOcib 
l^OCMrH O CO 

CO »— I r~H 

rC> <5 rO rOi rQ 

Formula. 

f***4 

so "“T Ift pn 

W tri o W K B W W 

^ g Q^d* d 

Substance, 

Mercury, 

Water, , . . . 

Carbon disulphide, . 

Benzol, .... 

Chloroform, . 

Bromoform, . 

Methyl iodide, 

Ethyl chloride, 

Ethyl bromide. 



3595 ' 


675 


lO 

o 

o 

o 

o 

CO 

o 

CO 

05 

rH 

CO 

<M 

(M 

o 

05 

50 

-cH 

50 

CM 

50 

r— C 

rH 

CO 

50 

50 

CO 

05 

05 

CO 


o 

j-H 

CO 


CM 




CO 

05 


rH 

!>• 

00 

05 

CO 

CO 

CO 

50 

CO 


CO 

05 


tJH 

50 

CO 




CO 



50 



CO 

50 

50 

50 


o o o o o o o 

o ^ O IC CO CO 
OOTi-HCDCO^- 
rH Ci rH O CTi 
CO CO CO -tH CO CO 


o o o o o o o 

O C5 CM ^ CO OS CM 
Jt>. -H CO CO r-( CO 
(M ^ O OT r-( CM 
CO CO -rH CO CO 


OOOOOOlOO 

OOOrHOCMiO'rHxo 

i>-o-^ooaioo^^ 

lO r-c 05 CM 0:> ^ OO CM 
'^CO'^COCOCOCOCO 


O O O O O O 50 
CM t- CM O CO 50 O 
00 CX) O 05 CO cr5 r-H 
o CO CM r-i CO CO lO 
^ CO CO ■Tie CO 


O 

o 

o 

50 

,o 

50 

50 

iH 

50 

rH 

O 

(M 

CO 

rH 

50 

(M 

50 

CO 



hH 

CO 

50 

<M 

CO 


CO 

tH 

CO 

hH 



GO 

CO 

«o 


CO 


CO 

05 

fM 

CO 

rH 

CO 


50 

CM 

CO 

!>• 

CO 

hH 


00 

hH 

-rn 

CO 

rH 

CM 


rH 

50 

CM 

rH 

rH 

C35 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

rrfi 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


CO 

50 

05 

50 

CO 

CM 

CO 

50 



00 



CO 

50 

DCMOC0OC5O'^O 

lO'^OCOOCMOcOOt-OOOOOOIOOsOOOO 

6o O CM o 


00 

50 

o 

CO 


rH 

CO 


CO 


CT) 

o 

CO 

CO 50 




rH 

rH 

tH 

rH 

rH 





rH 


















<<5 

fO 

<5 

rO 

rO 

rO 


rC 

rO 

rO 

rO 

rCi 


rCS rO 

rO rO 




■ ^ 





'W' 





'W' 



pp 

w 

o 


Q 

c<> 

w 

q 

o 

w 

o 


a 

q 

o 

eo 

h-( 

hH 

o 


pp 

(N 

w 

q 

pp 

. . w 

Q O 


pa 

rq 

w 

q 

3 

c? 

w 


o 

d 

CO 

w 


o 

w 

q 

o 

w 

Q 


s 

o 

w 

Q 

u 

pp 

w 

o 


o 

fM 

w 

o 

Ol 

w 

o 

CO 

w 

o 


o 

w 

o 

o 


pp 

w" 

w 

o 

K 

o 


pp 

q 

o 

CO 

w 

o 


w 

q 

W 

q 

CO 

W 

o 


W 

o 

Cl 

CO 

q 

o 


o 

(?q 

w 

o 

q" 

o 

q 

0“ 

CO 

q 

Q 


O 

q 

o 


eo M 

MW 

oq 

CO 

q 

o 


o 

Q 


q 

o 





o' 

TJ 




oT 







■ 

S 

3 ^ 


cT 

Tj 

o' 

po 

a 

o 

o" 


of 

3 

rH 

3 

3 

a 

p 

• 

oT 

no 


0" 

Ti 



• 

ts 

p 

0 

0 

^C 3 

43 

0 

H 

. 

g 

rS 

O 

H 

t 

o 

i-H 

0 

rP 

oT 

no 

0 

oT 

■§ 


0 

3 

0'' 


0 

o' 

rP 

o 

'o 

O 

P 

3 

O 

o 

P? 

P 

05 

1 “ 

P 

0 

r-H 

0 

3 

rH 

a 

0 

H 

0 

H 

P 

© 

3 

nU 

3 

3 

’iP 

0 

3 

'P 

3 

3 

‘P 

0 

Ha 

PP 

p 

o 

rH 

PP 

o 

Ethylene 

o 

P! 

PP 

O 

H 

O 

3 

^3 

0 

fH 

0 

3 

s 

h" 

0 

fH 

0 

P^ 

0 

0 

fH 

Oh 

0 

H 

Ph 

0 

pH 

0 

HH 

P 

pH 

1 

3 . 

0. 

0 

pH 

0 

m 

hH 

0 

i-H 

0 

H 

Ph 

3 q 

Ph 

0 

H 

Ph 

0 

0 

PI 

3 

0 

> 

rP 

0 

rH 

;>> 

■§ 

w 

t 

PQ 



TABLE LXXLg — continued. 


676 


0 

< 


O 

5 =^ :: :i 

05 

•43 

m 


§ 

CC p-H 

§ 

cs 


OJ rH 


d 

CJ 

03 P-4 

d C) 

•?a 

CD 

TS 

rj CD 
W rcJ 


d q’ 
H nd 

<D d 

'c? 

- s 

d 

I = s'® g 




a> 

4* 

pW C) 
g-1 43 

M C) 

4J) 

.s ^ 


.S 32 

1—1 PJ 

OQ 

•S 

.9 03 








r 3 

Pm 


s 

fcJD 

:o 3 

i-s 


CO 


o 

o 


t-h zO 

I—) 1^% 

<o t- 

O O 

6 o 


o 

o 

o 

CO 

00 

00 

CO 

o 

o 

CD 

O 

o 

JO 

CD 

JO 

cq 

CO 

CD 

C<l 


00 

CO 

rB 

lO 

CD 

!>> 

CO 

r~l 

CD 

o 

JO 

o 

o 

o 


J^- 

o 

00 

CD 

T— ) 

4:H 



CD 

JO 

JO 

JO 

JO 

JO 

JO 


o 

rH 

tT 


O* 


O O O lO 

o o 

f-H CO CO 
lO CO C 5 :) 
CO co 


o o o o o o 
UO o 00 O O Oi 

I-H CO r-4 O CO CD 
00 C<1 00 i>- wo 0=1 
-!H C^l 0^ (M CO 


ooooooooooooooo 

OOOOOOOr-HOcDOO-^OOOO 
OOCOOOWOOqcOO< 10 '^'^OCOOO 
C0C000C0C0l0C0OC005OC>lW0C0C0 
CDOO<?:jCOO:>C=lCOCO-r^lOCO-tMO^C'T|CO 
CO CO -rtl CO iO 


o 

o 

o 

00 

o 


00 


Oi 

r-H 

CD 

JO 

hH 

rJH 

OT 



rH 

CO 

CM 

00 

rH Oil 

CO (M 

CO <D 

CO 

00 

00 on 


JO 

JO 

JO 


CD CD 

CO JO CO 

O CO 

JO 

CD JO 

CD CD 

on 

o 

o 

o 

o 

CO o 

CO O 

D1 O 

o 

rH O 

rH O 

D1 CS^ 

o 

rH 

o 

6 

o 

o 

o 

o o 

o o o o 

o o 

o 

o o 

o o 

O rH 


cp Ci 

oqooo o ocboooooooot-ooo^iocbooooooc^oooo 

0:iCOC=3CDi>» Ci OOl-H O oo 


1 w 

] w 

5 

cq W 

^ o 


M 

w 
o 

/\ 

T gg gw 


oS 


w 

o 


w 

o 


o 


w 

e; 

o 


o 

>o 

.w 

cJ 


w 

o 

C-T 

ote 

Oq 

«i 

w 

o 


w 

S' S' 

3 w 

OOHH < 3 >LiH 

Oy« 0 |:f Q 
o o 

nTS" ca 

^ g 


w 

o 

w* 

ojj 

kIW 


tn 

o 


W 

o ^ 

0,0 o^o" 

w'^a’q 

o"w”oV 

O o" 


I 

s 

CO 


o 

rrs 


a 




T5 

o 




cS 

'TJ 

o 

o 

o 

OQ 


o 


J=i 

pp 


I 




o 

pCi 

o 


•5 

pp 


o 

rC? 

o 


CM 


p§ 

o 


CM 

g 

CM 

o 


o 

”§ 


CJ 

pp 


o 

'g 

CO 


cs 

pp 


B 


r§ 

o 


w 


>a 

:S 



677 


-ts •=» 

« fl » 

'3 1=5 S 

,2 J 3 g ^ 

C5 O O CD 

43 i g 

S I g ^ o 
w |p4 
o o 


i rt ^ 


PJ w 

cj CD r< 03 

c3 t>T>--!H c3 

cl O O d 05 

^ M C^Q w M J 


P^o 




I— 1 rH 

Oi 

Oi 

CO 

rH 

H}i 


00 

00 

rH 

r-H 

00 

Oi 

t-M 

O 

CO O 

era 

CO 

00 

00 

rH O 

c? 

o 

o 

rH 

rH 

,0 rH 

o 

o 








46420 


53144 


52750 




53382 

CO o 

o o o 

o o 

o 


Jtr-OOOOOOOOCOOOO 

O O O O 


o 

o o 

O 1C 

o o 

CO o o 

o o 

o 


O O O O O 

rH CD O O O 

O O CD 

O O 

CD O 


o 

o o 

o t- 

(>T t- 

CO o o 

o o 

CO 


oi o a> o iQ 

rH (M O 

CO 

O 03 DT 

O 03 

1C O 


IC 

O 1C 

o t- 

CO <3:> 

O CD i:- 

O rH 



rH 00 CO Jt^ 073 

lO XO rH CD -rH 

rH 1:^ o 

00 o O 


CO 

CM CD 

IC rH 

00 

00 rH cd? 

CO O 

ICO 


<£) rh rfl CO lO 

CM O^ iO 

lO 

^ CO 

'cH b- 

CO 


00 

o o 

00 CO 


t> rH 

Oi 

rH 


Ol CO 

CO 




CO 



CD rH 

IC 







^ CD 

XQ 

CD 


00 





rH 


Jt>* rH 



CD CO !>• 

O o 

lO 

t- 


b- 

D1 


CD 

rH 


CO 

CO rH 


CD 

00 O 03 

03 rH 

CM 

D1 xo 

D1 

1C 

tH 


CO 

i>- 1C 

C<l 


r-H rH 


(M 


O CO CO 

CO 

O 

CM 

O CM 

CM 


rH 

rH O 

o 

O 

o o 


O 

o o o 

o o o 

o 

o o 

O 

O O O 


o 

O O 


CO C^ CO Cp c^ 

OOOOOOOOOOC^^OOOOOJt^OO’rH'isoOOO 
CO CO IC ^ 


W 

d’Od'S 
H’otd'o 
d'w d’o 

a iU 


(llOtElO 
m o «U 
OMo^ 


W 07 
O W 
o o 

ClO mO « 

o g o 
w S w g w 
o^Wd'^o" 
Q. M 



, 

. 

. 


rH 

of 



nS 

'o 

rC 


no” 


03 

1 

• H 

O 

•+<? 



'3 

oS 

O 

o 

o' 

• r4 

O 

CS 

O 


O 

e+H 

*1hiL 

03 

*3 

<D 

CD 

03 

a 

fH 

o 

en 

'o 

o3 

o 

CD 

• rH 

D Tj 
o 

•43 g 

w 

o 

O 

CD 

<1 

*§ 

O 

Acetic 

5 

CD 

’3. 

p 

£ 

"d 

IlS 

kH 

•4-> 

1 

o 

m 

1—1 


VOL. 11. 



TABLE LXXlo. — confimied. 


678 


cS 

a 


^ 2 


S S S 5 


§ S 


R a 

C3 p-.f^ C3 ^ 

'~0 ^ O ^ O ^ ® ' 


Si ^ SZ ^ . I . \ V^ I- I 

:s^ sl^’l 

|4 d 


g 

a 

r§ 

o 

CO 


cS 

a 




§ ^ 

03 

1^ 

?-) ^ 

<00,2 

<0 p- 

U-l 

r<i 

±4 


pH 

O 

g" 

p 4 

d 


§ 

9 fl 

? s I 

n CS 

w g a 

ffl ’" .5 

g’'^^ 

d 


CD 

!>;> 

O 


p4 

d 


o ^ 2 <0 

"'£ a|^=, 

■"cJ^ P3 

of^ 

g^'" ^ d 

U-( ^ 

rq 


IC> 

o 


o 

6 


05 

CO 05 

o o 


t- 

o 



o 

r-l 

iO 

»— 1 



05 

to 

1-D 

CO 

CO 




o 

<M 

rH 


CM 

rH 

-cjH 

CO 

r-H 


iQ 

JQ 

)tQ 

iQ 

IQ 


0=^ 


ooooooooooocooooooooooooooooooo^ 

OOi0OO'^t^OOOOOrHC0^OOOOCD05OOOOOOc0 1^OO'^ 
OcOd100'^005CO<tOOoOCOt'-00<M'^C5<X>OOOcC>COJOCO^O»'-iQ 
-^^^^d'^C0(M^-^05 00<tDC^•^■r^^xHH^00O505T-HC0C0C^?CQC0'■■r)CC3C?t-•C'^l-.<^•^O<y:> 
(dT05C0t>»OC0l2 05O-^l0C0C0'^t>T(05r-HC0<?0'TrfHt^lCl05C0rH00CCl'-HrHa5G0 
lO iCrHlOOOrHCD COCD-^r-H IQ 



00 

CM 


oo 


rH ^ 

oo 

rH 

CO 

CO <55 


CO 05 o CM 05 

CM CX) 00 CM CM -rfc 

(M IQ 


<55 

XQ 

XQ 

Cl 

IQ O XQ CD XO 

XQ t- CO iQ O O 

XQ I'- 05 

o 

rH 

O r~( 

•O rH 

rH 

rH ei O CO rD (M 

O CO Ol rH CM 01 

O CO rH 

CM 


o o 

o o 

o 

o o o o o o 

o o o o o o 

o o o 

O 


o 

6 


“oot^oooooooo 

CO 


QT C<J 05 Cd 

C'lCMOOOOC'TC'lOOOOOOOOOOO 

<05 05 C<1 05 O O 


s 


o 

o 

o 

o 

lO 

w 

(M 

o 


w 

9oO 

wo 

o « 

M 

o 


a 

(N CO 

<^2 

oo 

a 


a 

o 

.o 


w a 

2 o 

8 

oa (M 5^0 

oixjoaoo 
So so 
W !-H W S td W 
W.W WsO Woo 
O o o ^ 

O Ilf 

e a“ s 


a 

r^d" 

2.0 

®»s, 

^a 

<M 

o 


W» 

cv-?® 

oS 

sO 

WR 

_ »oO 

^a“ 

o 


o 


a 


o 


rili 

■+» 

<D 


oT 

oT 

"§ 

id 

H3 

C3 

■H> 

a 

PH 

‘o 

c3 

CD 

o 

.s 

<D 

03 


*s 

<0 

Th 

rill 

1 

> 

o 


£ 

ta 

M 


0 


{>5 

rSi 


o 


CS 

rt 

o 


t 

a 


CD 

o 

!a 

Pd 



679 


rt CD O 

J 


S s J 3 s g g s 

n's ^ ws 


■« S =S S . «S g . =3 


s « s:s« s-i:! 

d d d ^ 
S S ^ S S 

i 4 i 4 >4 >4 hj 


I fl ^ 1 

> -th . ^ .^5 

O ^fe ' 


_t 4 ti d 


CO 

CO 

o 

05 

CO 

CO 

CO 

o 

CO 

o 

o 

o 

o 

iO 

o 

00 


00 

o 

rH 

CO 

CO 

05 

ZO 

rH 

t- 

<M 

00 

o 

lO 

rH 

1£0 

rH 

!>• 

o 

rH 


CO 

CM 

r-^ 

05 

o 

CO 

o 


ia> 

KO 

IC) 

iO 

iO 

lO 


lO 

lO 

iO 


o o o o o o 

O Ci O O O O 

tJH f-H O t'- rH lO 

o <iO O C£> CO CO 

CO CTj CO 00 CO 


oooooooooooooooo 

t-OOiOOO'-rHOOOOiOOOOiO'*^ 
OOOCOcOOO<MOdOr- 4 COOOcOO'l^ 
COOCiCO'^COiOO^icOlCiOCO'^COOOO 
COCOCqCOlOiCMCOOCOCO'riHlO'-HCOasCO 
?£ 5 rH t-r-( tr^kOr-i 


oooooooooooo 

OTOOlQOOOOOOOO 

OOOr-HOOOOt^-^O^ 

'TtlOC^'^OlLOCOr--lt'-'THff<l 01 

co^'-Hcof^ixHcocooocooirs 

COr-H COr-i I'^rH C0r--< 


t- OD 
CM tH 

lO 00 o 

O CO CM 

O O O 


t>- CO CM 
CM CM CO CM !>■ 
r-i lO CO lO CO 
CM O rH O r-( 

o o o o o 


CO lO Cd 

O rH CM iO CM 

lO CO CO 00 <J5 lO 

O CO rH rH i-H O 

o o o o o o 


i>»t'-000'c00ca00000«000<co<x>0000co 

Ci 05 rH rH rH CO rH r— I 03 


^ CO 

'^OOtMOOiiOOOcboO 

CO hH CO CO 


o o o ^ 

tn'S fiTR 

O CS) OW 

o r? 


t^o K 8 

O 9 O M ■ 

w 5 - 



TABLE LXXl 2. — continued. 


680 


I 






€ 


d 
ce 

i ^ 

3 rt 

^ § 
OQ H 


rt 

H W M W 

o 3 ce c 3 ce « 

siggiggigsigsi 

CUCgOOSoogoOrj^O 
; ^ ^ ^ rS ^ K 3 ^ 






W s:gW g 8 'S^ s:sf^ S 3 
d d 1 “^ d 1 *^ d d 1 “ 
S S 1 ^ 

hj hj hj h4 ti. 


fl w 
d <0 

cS l >5 

d ^ 

!a'^' 

^d 


lO 

o 


o 

6 


00 

Id 

00 

rH 


^ 00 

o 

zo 

CO 

1 -H 

WO 

cq CO 


05 

o 

00 

CO 

O CO 

05 

00 

cq 

rH 

CO 

CO cq 



wo 

WO 

wo 

wo wo 


ooooooooooooooooooo 

COOOt^-OOt^OOlQOOt^OOJt^-iQOO 
iCOJd-iOOi^OOcMCOOrHOOOiOrHCOOO 
'^CC>c0^iOiOt^CMiO«£>Ot:-OOiQCjDOOOOOiiO 
COC^?CDCOCO<X)COCO<::£iCOOJt>-CO>OCOCOCOiC)00 
G 5 r— I «J 5 r— t 05 rH O rH O r— t O rH 


1 




rH 

t-H 

rH 


1 >- 

o CO 

id o 
O t-H 

9 

o 

00512 

0107 

00476 

0107 

00486 

0100 

00465 

00948 

00463 

00461 

00952 


1 „05 

05 

Id 


t- 

!>• 


I idoocooocooooo 

00 o 

00 05 o 

d 

wo 

WO 


CO 

CO 

CO 

0 

r— f 

rH 

I-H 

rH 

t-H 

rH rH 









^C) 

f <5 

rJO 

rC) 


-<5 rd 


•> — 







0.0 

w :8 


O' 


w 

o 

tdS 

00 ^ 

'^S 

o 

W 

03 

o 


to 

o 

W 

O te 
So 
td o 

ccO 

O o 
W 
o 

ta 

o 


w 

oo 

so 

wo 

w 

OJ 

o 


w 

to" 

w| 

o 

OS 

o 


W W: 

o w" 

8 o "8 

I^htTO 

_«K a 
P.n^'O 


W 

a 


o 

00 

to" 

o 


cS 

> 

o 

Ph 


d 

.Q 

d 

o 


d 

rQ 

o 


cS 

d 

o 


I 


d 

rC 

o 


^1 

■+* 

d 2 

I 






^ to 


to o 

d *3 S 
S S ^ 

■ a I 

S S S 
^ ■« ao 

« S 


to O 


'I 




u/ V 

irJ 

^ O to 

- g 
2 2 
^ to *3 


2 to 




DO± 


TABLE LXXm. — V alues of c?, u, L and ?. (O. E. Meyer^s calculations.) 


Substance. 

cl 

V 

L 

s 

Hydrogen, 

0'07 

0-00203 

0-0J78 

0-0.306 

Nitrogen, 

0-905 

219 

095 

176 

Oxygen, 

1*24 

182 

102 

157 

Chlorine, 

1-6602 

301 

046 

117 

Hydrogen chloride, .... 

0-908 

282 

071 

170 

Water vapour, 

1*000 

282 

071 

170 

Hydrogen sulphide, .... 

0-9 

267 

060 

136 

Carbon dioxide, 

1-057 

293 

065 

162 

Nitrous oxide, ... 

1-003 

311 

065 

171 

Sulphur dioxide, .... 

1*49 

303 

047 

121 

Carbon disulphide, .... 

1*29215 

415 

0290 

102 

>j jj .... 

JJ 

JJ 

0255 

090 

Ammonia, 

0-6954 

173 

071 

104 

Cyanogen, 

0-8G6 

424 

040 

144 

Methane, ...... 

0*4148 

266 

080 

181 

Methyl chloride, .... 

0*9831 

368 

044 

138 

Chloroform, 

1-5264 

651 

024 

112 

Ethylene, 

0-414 

477 

042 

170 

Ethyl chloride, 

0-925 

488 

036 

149 

Benzol, 

0-899 

612 

022 

113 

,, ...... 

j) 

JJ 

019 

099 

Acetone, 

0-8125 

503 

026 

111 

Methyl alcohol, . . • . 

0*796 

284 

0361 

087 

Ethyl „ 

0*794 

409 

0273 

095 

Propyl 

0*8205 

516 

0203 

089 

Butyl alcohol, ..... 

0*8239 

633 

! 0164 

088 

Isobutyl „ 

0-8168 

639 

0168 

091 

Ethyl ether, ..... 

0-736 

709 

0197 

119 

Amyl alcohol, ..... 

0*8296 

748 

0139 

088 

Hexyl 

0-8333 

863 

0111 

081 

Formic acid, 

1*245 

260 

0403 

089 

Acetic „ ..... 

1-08005 

392 

0297 

099 

Methyl formate, .... 

0 9928 

426 

0312 

113 

Propionic acid, ..... 

0-9961 

524 

0227 ‘ 

101 

Methyl acetate, ..... 

0*9562 

546 

0224 

104 

Ethyl formate, ..... 

0*9447 

552 

0212 

099 

Butyric acid, ..... 

0-9886 

628 

0166 

088 

Methyl propionate, .... 

0*9573 

648 

0191 

105 

Ethyl acetate, ..... 

0*8981 

691 

0173 

101 

Isovaleric acid, 

0*9467 

760* 

0124 

080 

I 



TABLE LXXm, — continued. 


Substance. 

d 

V 

L 

$ 

Methyl butyrate, .... 

0-9476 

0-00769 

0-0j0!63 

0*0^^099 

„ isobutyrate, .... 

0*9056 

794 

0159 

107 

Ethyl propionate, .... 

0*9139 

787 

0152 

101 

Propyl acetate, ..... 
Isobutyi formate, .... 

0-910 

790 

0195 

131 

0*8845 

813 

0204 

1 

141 

Ethyl butyrate, 

0*8978 

911 

0137 

106 

„ isobutyrate, .... 

0*890 

919 

0144 

112 

Propyl propionate, .... 

0*9022 

907 

0130 

100 

Ethyl valerate, ..... 

0*894 

1025 ! 

0119 

104 

Propyl butyrate, .... 

0*8789 

1043 

0122 

108 

, Isobutyl butyrate, .... 

0*8798 

1154 

0107 

P'5 


From the values given on p. 4*26 for the quantity A van der Waals has calculated the 
values of s for — 

Air, 0*0^80 
OO 2 , 63 
Ho, 40 

As pointed out by Roth, h is not an absolute constant, but varies to a considerable 
extent with the temperature, and any values calculated from h can be but roughly 
approximate at best. As first approximations, the following values for v, calculated 
from the values (j> in Table LXIX., may be of Jnterest. The values in column A are 
calculated on the hypothesis that = = ^2/7r)v, and those in column B by taking 

& = (5/2)b-(5 V2/27r)v. 
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TABLE LXXn. — V alues of v calculated from Critical Volume. 


Substance. 


Values ofV. 


A. 


Nitrogen, . 
Oxygen, . 
Bromine, , 

Carbon dioxide,. 
Nitrous oxide, . 
Nitrogen peroxide, 
Sulpbur dioxide, 
Ethylene, . 

Water, 

Carbon disulphide, 
Benzol, 

Ethyl alcohol, . 
Propyl „ 
Ethylene chloride, 
Ethylidene „ 
Propyl „ 
Chlorbenzol, 


()'000284 

0'000454 

249 

399 

373 

597 

407 

652 

296 

474 

255 

408 

362 

580 

351 

562 

238 

381 

592 

948 

605 

968 

440 

704 

597 

956 

606 

970 

606 

970 

606 

970 

725 

1160 


Substance. 


Methyl-ethyl ether, 
Ethyl ether, 

Acetic acid, 

Ethyl formate, . 
Propyl „ 
Isobutyl „ 

Methyl acetate, 
Ethyl „ 

Propyl „ 
Isobutyl „ 

Methyl propionate, 
Ethyl 

Methyl butyrate, 
Ethyl „ 

Ethyl isobutyrate, 
Methyl valerate, 


Values of V. 

A . 

B. 

0-000539 

0-000862 

0823 

1317 

0407 

0652 

0602 

0963 

0742 

1188 

1055 

1688 

0592 

0948 

0754 

1206 

0903 

1445 

1059 

1695 

0755 

1208 

0914 

1463 

0898 

1437 

1067 

1707 

1070 

1713 

1057 

1692 


It will be seen that these values are much lower than those arrived at by other methods, 
but they will be found in closer agreement with those calculated from electrical and 
optical data. 


TABLE LXXo. — Values of J), v, etc., for some difficultly Liquefiable Gases. 
(From the data supplied by Eamsay, Dewar, and others.) 



Boiling Point 
on Absolute 
Scale. 

Density of 
Liquid at 
Boiling Point. 

d. 

Weight of 1 
Litre of Gas 
at Boiling 
Point under 
760 mms. 
Pressure, 
1000 S. 

II 

V = 77775 ^/ 6 . 

Vo =: 77<,7rs®/6. 

space occupied 
by all the Mol. 
Spheres in 1 c-cin. 
of the Gas at 0“ C . 
under 760 mm.s. 
Pressure. 

At Boiling Point under 

760 mms. 

Hydrogen, . 

20 '^ 

0-06 

1-2266 

0-02044 

0-01414 

0-001036 

Nitrogen, 

77 -54 

0-791 

4*4073 

00557 

00413 

1172 

Oxygen, 

90 -5 

1-131 

4-3047 

389 

285 

0945 

Fluorine, 

186 

1-11 

2-4863 

224 

166 

1130 

Chlorine, 

239 

1*507 

3-6111 

240 

177 

1553 

Argon, 

86 -9 

1-212 

5-6462 

466 

345 

1098 

Krypton, 

1-21 -33 

2-155 

8-2902 

385 

285 

1266 

Xenon, 

163 -9 

3-52 

9-5802 

272 

201 

1210 

Methane, 

108 -3 

0-416 

1-8020 

433 

321 

0658 

Ethylene, 

169 -5 

0-571 

2-0133 

353 

261 

1102 
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The numbers in the tliird column have been calculated from the molecular weights, 
and. the values of 1) and v at the various boiling points may therefore be considered as 
the lowest limits of possible values. 

The exceedingly high values obtained by O. E. Meyer 'and others for 9 and other 
constants of hydrogen are evidently erroneous ; Xt and v at boiling point would naturally 
be large, but so also would n, and from the physical properties of hydrogen we should 
expect 9 to he comparatively small 


TABLE LXXp.— Molecular Volumes, etc., of Liquids. 

As far back as 1842, Kopp pointed out the dependence of the ‘‘Molecular Volume’^ 
on the chemical constitution, and since that time a great deal of work has been done, 
having for its object the determination of the laws which connect the molecular volumes 
of liquids with their chemical constitution. The comparing of the values for different 
liquids has been facilitated by calculating the molecular volumes at such temperatures as 
would give corresponding values for some important physical constant of all the liquids 
concerned, e,g., by taking density of the liquid at its boiling point under atmospheric 
pressure, we get the values of iH/tf for all liquids when they have the same vapour 
pressure. Possibly more accordant results would be obtained if we could find d when the 
viscosity was the same for all the substances concerned. 

Taking the weight of one atom of hydrogen as our unit for jlt, then the space occupied 
at 4 ® C. by this weight of water will be the unit in the values of the molecular volumes ; 
or if |tt he considered as the “ Mol ” or gramme molecule, then the molecular volumes 
will be expressed in centimetre cubes. 

The liquids experimented with have been mostly organic compounds, as the paucity 
of the elements entering into the formation of these has greatly facilitated comparisons. 

Prom the results obtained by Kopp and subsequent investigators, Lothar Meyer 
concluded that “The atomic volumes of elements (at least several of them) in their liquid 
combinations are proportional to the spaces occupied by their atoms in the gaseous 
state.” 

H. Kopp found that the addition of the group CHg to an organic compound corresponded 
to an increment of 22 in the molecular volume ; thus 

A 

Formic acid, . 41*8 

Acetic acid, , C 2 H 4 O 2 - 63*5 21*7 ] 

Propionic acid, C 3 Hg 02 = 85*4 21*9 > mean 22 

Butyric acid, . C4HgO2=107'8 22*4] 

Also that the atomic volume of carbon is double that of hydrogen ; for 

Octane, . . OgH^gS 184*6 

Cymol, . . CioHi 4 = 184*6 

and therefore 

and in this way he inferred that 


0=11, and H=5‘5. 
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The following values for the atomic volumes in liquids at tbe boiling points thereof 
have been adopted by various investigators : — 



Kopp. 

Losclimidt. 

Lessen. 

Thorpe, 

Hydrogen, 

5*5 

3-5 

5'05; 5*225 


Carbon, ..... 

11 

14 

10*1; 10*45 


Hitrogen (in ammonias), 

2*3 


7 


„ (in CN group), 

17 

13 



„ (in nitro-derivatives), 

8-6 




Oxygen (hydroxylic), . 

7*8 

11 

lO'l ; 10-45 


,, (carboxylic), 

12'2 

(0^)21 



Fluorine, ..... 




9*2 

Silicon, ..... 

32 



30 

Phosphorus (Triad), 

25-4 


25*9 

25*3 . 

. „ (Pentad), . 



19-3 


Sulphur (C - S), . 

22-6 


23*5 

22*6 

,, (C=S), .... 

28-6 

26 


28-6 

Chlorine, ..... 

22-8 

21-8 

22*8 

22*7 

Titanium 

35 



33*7 

Vanadium, ..... 




30*4 

Chromium, 




24-5 

Zinc, 




40*3 

Arsenic, ..... 

26 



26*3 

Bromine (Brg), . . . . > 

i 



53*6 

„ (Brl .... ; 

27-8 : 


29-1 

28-1 

Tin, 

40 




Antimony, 

33 . 



28*6 

Iodine, 

37*5 


39*6 

36 

CH, 

28 

28 

30 


HO 2 , 

33 


32*6 

32 

CHg, 

22 


20*9 



Thus for a compound of the formula where 0 denotes hydroxy lie oxygen 

or oxygen joined by one bond only to one carbon atom, and 0 denotes carboxylic oxygen, 
i.e,, oxygen doubly linked to one carbon atom, we get, according to Kopp — 

Y-lla; + 5‘5y + 7*8;2-pl2-2^(7. 

Lessen has employed formulse, etc., that differ considerably from those of Kopp ; thus for 
the acids and esters he finds that 

02 ^ 62 * 7 , 

and employs, for the general calculation of molecular volumes, the equation ’* 

Molecular volume of 

= 62-7 + (»-2)20-9 + (^4-| + f+ • • • 2^) 

= 62-7 + (m - 2)20-9 + - 2)2 
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He modifies this expression in several ways so as to make it applicable to different 
classes of compounds ; thus for saturated compounds : — 

Molecular volume of C.1, 

= 10'45^ + 5*225w+ 10-45p + 2)^ 

- 10•16(7^+J)) + 5-08m + 0'23?z‘l 

For unsaturated compounds : — 

Molecular volume of GAi^p(fi) 

= 10*45(?i + p) + 5*225w + l(7i 2)^ 4- 1 *5ja, 

where p represents the number of hydrogen atoms required to convert the formula into 
that of a saturated compound. For alcohols this formula is best written as follows : — 

Molecular volume of 

= 10*l(7^ H-y?) + 5‘05m -f l(n - 2)^ -|- 1 *35/^. 

A still more general form of the expression is 
Molecular volume of C^H^O^(/x) 

' = (10’24 ± 0*5^)(9^ ’hp) + (5*12 ± 0'25x)m + {{n -2)2 + 1 •4|U, 

where rc is a number varying between 0 and 1 for various bomologous series, but remaining 
constant for members of the same series. 

Traube considers that the so-called “ Atomic Yolumes ’’ are made up of two distinct 
portions — (a) the space actually filled by the material nucleus or atom, and (b) the space in 
which this nucleus performs its oscillatory or other intramolecular movements ; a probably 
remains constant under all conditions, but we should expect h to vary considerably with 
the nature and intensity of atomic movements. This investigator has found that the 
sum a + b does vary considerably for various elements, ejj., for N in several primary 
amines a+5~l'5, but in tri-isobutyl amine a + b for FT =13. The molecular volume 
he considers to be made up of the sum of the atomic volumes and a magnitude which 
he terms the “Co-volume/^ varying with the temperature. 

Co-volume (of liquid or solid) at f C. = 24*5(1 +af), 

where a = coefficient of expansion for gases. At 15° C. the value becomes 25*9 practically, 
Traube has given us the following values for the sum of a + 6 at or near 15° C. ; — 

H- 3*1. 

0=5 9*9. 

1*5 in primary amines. 

^=10*7 Pentavalent. 

FT— 8*5 to 10*7 in nitro-derivatives. 

FTslS (about) in some tertiary amines. 

0= 5*5 Doubly linked to carbon, either one or two C atoms. 

Os 2*3 Extra- radicle. 

0~ 0*4 in OH in 0 = C - 0 ~ H, etc. 

P~17*0 Trivalent. 

P=28*5 Pentavalent. 

Ssl5*5 Sulpho-hydryl, sulpho-carhonyl. 

• SslO to 11*5 united to oxygen. 

01-13*2. 

Br=17*7. 

1=21*4. 

CHo=16*l ; 15*97 @ 0° ; 17*13 @ 100°. 

CH=13‘2. 
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Traube^s formula for the molecular volume at 15'’ C., is 


iW/^16 “ atomic volumes + 25*9. 

On liquefaction we know that many substances undergo polymerisation, and if we 
deduce from vapour density, etc., we have to remember that 


and 

or 


M = molecular weight of liquid == 

M = {tz X sum of atomic volumes in vapour mol. | + 25*9, 
= 2 (atomic volumes) -f 


From this we can determine the “ Association Factor ’’ tz, z.«., the mean number of 
gaseous particles that combine to form one liquid particle. 

Traube’s values for n are : — 


For Acetic acid, 1 *40 

Ethyl alcohol, 1 51 

Methyl alcohol, 1*66 

Formic acid, 1*67 

Glycerine, 1*75 

Glycol, 2*00 

Water, above 3 



TABLE LXXp. — C omparison of Molecular Volumes in tl 


Name. 

Formula. 

Boiling 

Point. 

Density at 0". 

■fis 

Water, .... 

H,0 

100 '’ C. 


0*96885 


100“-3 (768'1) 


0-9688 

BronuQo, 

Br 2 

69 -27 

3*18828 

2*98218 

Carbon disiilpliide, 

CSa 

47" 

46 *04 

46 

1*29216 

1*22242 




43 


1-2176 

Nitric peroxide, 

NA 

21 *6 

1*4903 

1*43958 

Sulplmr dioxide, . 

S 02 

-8 



,, trioxide, . 

so^ 

47 



3 , chloride, . 

SjClj 

138 -1 

1-70941 

1*49201 

Thionyl chloride, . 

SOCI 2 

78 '8 

1-67673 

1*52143 

Oidorosulphoiiic acid, . 

SO 3 HOI 

155 *3 

1-78474 

1 *64874 

Siilphuryl chloride, 

SO 2 CI 2 

70 

1-70814 

1-66026 

Pyrosulpbiiryl chloride, . 

S 2 O 5 OI 2 

139 *6 

1*85846 

1*60610 

Phosphorus trichloride, . 

PCI, 

78 





76 

1*61275 

1*46845 



76 



,, tribroraide, 

,, oxychloride, . 

PBrs 

172 -9 

2-9-2311 

2*49541 

POOI 3 

107 -23 

110 

1*71163 

1-60967 


,, sulphochloride, 
Phosphorylbroiuo- 

PSCI 3 

125 -12 

1*66820 

1*45599 

chloride, . 

POOlaBr 

137 *6 

2*12065 

1*83844 

Arsenic trichloride, 

AsClg 

133 -6 


„ trifiuoride, 


130 *21 

2*20500 

1*91813 

AsPg 

60 -4 

2*6669 

2*4497 

Antimony trichloride, . 

SbOla 

223 



, , trihromide, . 

SbBrg 

275 



Tanadyl chloride, . 

VOCI3 

127 -2 

1*86634 

1 *63073 

Ohromyl ,, 

CrOaCla 

115 -9 

1*96101 

1*75780 

Silicon tetrachloride, 

SiOl 4 

69 

,, tetrabromxde, . 


57 *6 

1*52408 

1*40294 

SiBr^ 

153 

Titanium tetrachloride, 

Tin tetrachloride, . 

Ti 0 l 4 

186 

136 *4 

1*76041 

1*52*223 

SnCl 4 

115 

113 -9 

Valerjdene, . 

2*27876 

1*97813 

GH3.G:0:CH2.0H3 

41 

Amylene, . . . ! 


33 



Secondary pentane, 


36 *6 


0*6357 

(0H3)2CH.CH2CH3 

31 


6132 

Diallyl, 

OeH^o 

59 *1 




59 *3 

0*7074 

6508 

Normal hexane, . 

OH3.CH2OH2CH2CH2CH3 

i 59 -3 

68 *7 


6503 

6143 

Di'isopropyl, 

(CH 3 ) 2 CH.CH(CH 3)2 

69 

58 

6753 

6829 

6129 

6286 

Heptane, 

G7H1Q 

91 


6060 

Ethyl-amyl (iso), . 

CH 3 (CH 2 ) 3 CH{CH 3)2 

98 *43 

90 *3 

70048 

69692 

61389 

61608 

Oaprylene, . 

^ 8^16 

123 *5 


6306 
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Liquid and Gaseous States at Normal Boiling Points. 


V<= Vo multiplied by 

Molecular Volume 
at Boiling Point. 

b at 
Boiling 
Point. 

V at 
Boiling 
Point. 


Lii^uid. 

Gaseous. 


18-8 

29865*6 

0*0o0629 

0*020466 

K 


18*73 

29865*6 

0627 

0464 

S 

1 + -02106218/.+ -0,187714/2- -OjSOSS/^ 

53-48 




Til 

1 + -OjllSOS/ + -0,13707/2 + -0719123/-’ 

62*2 

26621-9 

2428 

1797 

P 

1 + -0jll5066/+ -0,111621/2+ -0717476/2 

62-11 

25541 -8 

2432 

1801 

Th 

1 + -O 3 II 6 O 6 /+ -0,111621/2+ -0,17475/2 

62 

25541 -8 

2427 

1797 

B 


62*3 

25301 *6 

2462 

1823 

K 

1 + -O 2 I 591 / - -0,897015/2 + -0,2158/2 

63*95 

23588*1 

2711 

2008 

Til 

Vae instead of Vq 






1 + -02l49638(/ + 26)+ -04223376(/+26)2- -0,495759(/+26)2 

43*9 

21218-0 

2069 

1532 

P 


44*1 

25621*9 

1721 

1271 

B 

1 + -0,9691/ - -0,3819/'2+ -0,73186/2 

90*28 

32916*3 

2743 

2031 

Th 

1 + -O 2 II 6 I 49 /+ -0,91418/2+ -0,95368/2 

94-37 




Th 

1 + -0390506/+ -0,118647/2+ -0,23943/2 

75*05 

34293*5 

2188 

1620 

Th 

1 + -0al23065/+ -0,75375/2+ -0,14587/2 

86*29 

27463*5 

3142 

2299 

Th 

1 + -0,96830/+ -0,867098/2+ -0,18623/2 

133*55 

33036*4 

4043 

2993 

Th 

1 + -O 5 II 286 I 9 /+ -0,87 288/2+ -0717 924/2 

93*9 

•28104*1 

3341 

2474 

P 

1 + -0,11592/+ -0,11637/2+ -0,8029/“ 

93*34 

27943*9 

3340 

2473 

Th 

1 + -O 21 13937/ + -0,166807/2+ -0,4012/“ 

93*4 

27943-9 

3342 

2475 

B 

1 + -O 384 II 7 /+ -0,542892/2 + -0,18893/2 

108*28 

35702*7 

3033 

2246 

Th 

1 + -O 3 IO 643 I/+ -0,11266/2+ -0,5299/2 

101-37 

30414*5 

3330 

2466 

Th 


101*8 

30666 *3 

3323 

2461 

B 

1 + -O 2 IOO 849 / + -0,65582/2 + -0,47456/2 

116*11 

31877*0 

3642 

2697 

Th 

1 + -O 2 IOO 5 I 8 /+ -0,490530/2+ -0,44066/2 

107-38 

32876-2 

3266 

2419 

Til 

1 + -O 3979073 / + -0,9669482/2 + -0,17772/“ 

94*8 

32547-9 

2913 

2167 

P 

1 + -0,99134/+ -0,84914/2+ -0,27661/2 

94-27 

3-2283-7 

2920 

2163 

Th 

. 1 + -0,1443/+ -0,297/2 

53*84 

26694*8 

2017 

1493 

Th 

V 73 instead of V, 






1 + ■048064(/ - 73) + -0b1033(/ - 73)2 

100*7 

89714*2 

2636 

' 1898 

P 

Vo, instead of V, 





1 

1 + -03576(/ - 90) + -05l3165(/ - 90)® 

116*8 

43877*8 

2662 

1971 

P 

1 + -0,965-236/+ -0,89826/2+ -0,319163/“ 

106*25 

32043*5 

3316 

2456 

Th 

1 + -0395860/+ -0,107 37/2+ -0,1962/“ 

88*21 

31138*7 

2833 

2098 

Th 

1 + -O 2 I 294 II 9 /+ -0,2184144/2+ -O 74 OS 642/2 

122*1 

36582*7 

4593 

3401 

P 

I + -O 2 IS 3095 /+ 0,280978/2+ -0,21566/2 

120*81 

2647'i*6 

4564 

3380 

Th 

1+ -O 396257 /+ -0,76674/2+ -0,2921/2 

144*3 

34109*3 

4231 

3133 

P 

1 + -0,942569/+ -0,1345794/2+ -0,888/2 

126 

32748*1 

3847 

2849 

P 

1 + -0,98261-2/ + -0,505528/2+ -0,513052/“ 

124*47 

32780*1 

3797 

2811 

Th 

1 + -0,113280/+ -0,91171/2+ -0,76798/2 

131*4 

31066*6 

4230 

3132 

P 

1 + -0,116055/+ -0,64617/2+ -0,7727/“ 

131*07 

30978*6 

4231 

3133 

Tir 


104 

25141*5 

4137 

3063 

B 


112 

24500*9 

4571 

3306 

B 


109*95 

24789*2 

4435 

3284 

B 


117*17 

24340*8 

4814 

3565 

S 


126*5 

26590*7 

4757 

3522 

B 

1 + -0,13423/- -0,34339/2+ .0,33693/2 

125*7 

26606*7 

4724 

3498 

Z 


125*82 

26606*7 

4729 

3502 

B 

- 

139*72 

' 27359*4 

5107 

3782 

B 

1 + -0,12948/+ -0,14741/2+ -0,1-2363/“ 

139*8 

: 27383*4 

5105 

3780 

Z 

1 + -0,13147/+ -0,15210/2+ -0,25591/2 

136*3 

26502*7 

5143 

3808 

Z 


165 

29145*0 

5661 

4192 

Sr 

1 + -0,121023/+ -0,11133/2+ 0,1174/2 

162*56 

29761*6 

6462 

4045 

Th 

1 + -0,12394/+ -0,119318/2 + -0,1306/2 

161*98 

29088*9 

5568 

4123 

Th 


177*22 

31747*2 

5582 

4133 

B 

\ 



TABLE LXX 






Density 

Name. 

Eornmla. 

Boiling 

Point. 

Density at 0 “. 

at 

Boilinf? 





Point. 

Di'isobutyl, . 

(OtIslaCH. OH 3 . CH 20 H( 0 H 3)2 

108 

108“ C. 


0*6167 



10 s -5 

0*71110 

61649 

Diamylene, , 

^loIl 20 

156 *3 


6615 

Di-isoamyl, . 

(0Hs) 3.CH.(CH.),CH : (OHj)^ 

159 *6 


6126 

Benzol, .... 

OgHg 

80 




80 -1 


8111 

Toluol, .... 

CyHg 

109 *2 


7780 

Hexabvdrotuluo], . 

0H3.CgHn 

97 

7741 

6896 

Phenyl acetylene, . 

Osffs; 0 „H 5 .C: 0 H 

141 *6 

04658 

80832 

Styroi, .... 

OgH 8 :C 6 H 5 CH;OH 3 

144 


7926 


146 -2 

9251 

7914 

Ortho xylol, , 

blgHio ; OgH 4 (C 113)2 ( 1 : 2 ) 

141 -4 


75.'i9 



141 -9 

8932 

7684 

Meta ,, . 

CsH^; OoH,(CH3)2(1:3) 

139 *2 


7671 

Para , , • 


138 -9 

8812 

7567 

CgHi,,; 08H4(0H»),(1:4) 

138 

8801 

7558 

Kthyl benzol, 


138 T 


7543 

CaHjo; CeHjOsHs 

135 *9 

8837 

76115 

Hexahydro-iso-xyloi, 

136 *5 

88316 

7612 

OH, 8 ; (CH 8 ),C„H,„ 

0„Hi 2 ; OeH,CH„CH..OH, 

118 

7814 

6781 

Propyl benzol, 

158 -5 


7399 

Ethyl toluol, 

CjH,,; OH 3 C 8 HAH 5 

162 -1 


7394 

Mesityleue, . 

CeHslCtDs 

164 -5 


7872 

Naphthalene, 

Cymol, . , , . 


218 

217 T 


8674 

0,oHi 4; OH3.OeH4.0H(CH3)2 

175 i 


Hexahydro-naphthalene, 


175 *5 


7248 

CioHj4 

200 

9419 

7809 

Turpentine, . 

OxoHie 

156 -1 


7422 

Carvene, 

Citronterpeno, 

vinAlig 

176 -5 

168 


7127 

Methyl alcohol, 

OH4O ; CH3OH 

59 




64 -8 


7477 

Acetaldehyde, 


66 ’2 

8111 

7483 

C2H4O; CH,GOH 

21 

Ethyl alcohol, 

O2H0O; C2H5OH 

78 





78 *2 


7405 

Allyl „ . . 

OsHeO ; OgH^OH 

96 -5 




96 -6 

86990 

77998 



96 -5 


7809 

Acetone, 

CjHeO ; COCCHs), 

96 *5 

56 

8724 

7830 



56 -5 

81858 

75369 



56 *3 

8125 

7489 

Propyl alcohol, 

O^HgO ; CH3.CH2.OH2.OH 

66 -0 

97 *1 


7506 

7367 

Isopropyl alcohol, . 

OsHgO; (CH3)20H.0H 

97 -4 

81 *3 

8177 

7369 

7414 

Methyl ethyl ether, 

OjHsO ; CH ,. 0 . 0211 , 

82 -9 

10 *8 

7996 

7252 

7231 

7127 

Butyl alcohol, 

04H,20 ; OHsOH-xCHaOHiOH 

116 *8 

7270 
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— continued. 


V«= V multiplied by 


1 + •02119701^+ -0662 1 22252+ -O^UieeiJS 
1 + *0211762625+ *05127755252+ ■0880648^3 

1 + -02102825 + *0gl779^2 

1 + ‘O2II4S625+ 0643104252+ -0716551253 
1 + 0*039727525+ -0510587252 + 0*0831491^3 
1 +0*039506925+ *0511580^2+ *0316704253 

1 + *0391734(5+ *0513245252+ *0819586^3 

1 + *039486625+ *0697463252+ •0851933/.3 
1 + *0397013^+ *068714252+ *086287253 

1 + 0 *0386! m + 0 *0525344252 - 0 ‘Ogl 8319253 
1 + *021067225+ *0510061252+ *0875*268^3 

1 +0*388962^ - *0656843252+ *0842722253 
1 + *038265925+ *0672270^2+ *0814935253 

1 + *0211342(5+ *0513635252+ *088741^3 

1 + *0210413925+ *067836252+ *0717618^3 

1 + ’O39937I25+ *0659986252+ -0712285253 

1 + *039677^+ *0g204252l+ *0819364253 

1 + ‘O2I3529325+ *0580242625 - *00290253 
1 + *021324025+ *0g38090^ - *0887983253 

1 + 'O37743O25 + *0549689252 - *0714069253 

1 + ‘O2IO32625+ *06588 10^2^ *0729236^3 


Molecule rYolum 
at Boiling Point 

e 

i) at 

„ Boiling 
Point. 

Vat 

Boiling 

Point. 


Liquici 

. Gaseous 

184*5 

30506*2 

0*0260 48 

0*024478 

K 

184*49 

30506*2 

6048 

4478 

S 

184*83 

30546*2 

6051 

4481 

Th 

211*25 

34373*5 

6146 

4551 

g 

231 *31 

34637*8 

6678 

4945 

S 

95*94 

28264*2 

3394 

2513 

K 

95*94 

28272*2 

3393 

2512 

s 

117*97 

30602*2 

3855 

2864 

g 

141*8 

39625*4 

4786 

3544 

z 

125*8 

33196*5 

3790 

2806 

w 

130*91 

33388*7 

3921 

2903 

s 

131*11 

33564*8 



w 

139*91 

33180*5 

3906 

2892 

s 

137*6 

33220-5 

4142 

3067 

Ft 

139*68 

33004*3 

4232 

3134 

s 

139*75 

139*9 

32980*3 

4237 

3137 

Pt 

138*94 

32740*1 

4244 

3143 

0 

s 

138*74 

32788*2 

4231 

3133 

w 

140*2 

32908 *3 

4260 

3154 

Pt 

164 *8 

31306*9 

5264 

3898 

z 

161*82 

34549*7 

4684 

3468 

g 

161*94 

34837*9 

4648 

3142 

s 

162*41 

35030*1 

4636 

3433 

s 

149-2 

39313*9 

3795 

2810 

K 

147*2 

39241*8 

3751 

2778 

z 


35870*9 



K 

184*6 

35910*9 

5141 

3807 

S 

171*2 

37872*6 

4520 

3347 

7j 

182*24 

34357*5 

5304 

3928 

S 

190 30 

35991*0 

5287 

3915 

S 

186*3 

35310*4 

5276 

3907 

s 

42*2 

26582*7 

1587 

1175 

K 

42*71 

27047*1 

1542 

1142 

s 

42*6 

27159*2 

1565 

1159 

z 

56*9 

23540*1 

2417 

1790 

K 

62*2 

28104*1 

2213 

1639 

K 

62*18 

61*57 

28120*1 

2211 

1637 

S 

P 

74*4 

29585*4 

2515 

1862 

X 

B 

74*2 

29593*4 

2507 

1856 

Th 

74*10 

29585*4 

2605 

1855 

S 

73*9 

29585*4 

2498 

1850 

z 

77*3 

26342*5 

2931 

2170 

K 

76*78 

26382*5 

2910 

2155 

Th 

77*2 

26366*5 

2928 

2168 

Z 

77*08 

26342*5 

2926 

2167 

s 

81*28 

81*34 

29633*4 

2743 

2031 

s 

p 

81*1 

29657*4 

2735 

2025 

X 

z 

81*69 

28368*3 

•2880 

2133 

s 

82*5 

28496*4 

2895 

2144 

z 

84*0 

22723*4 

3697 

2738 

D 

101*58 . 

31210*8 

3255 

2410 

s 
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TABLE LXXi 


Name. 

Formula. 

Boiling 

Point. 

Density at O'’, 

Density 

at 

Boiling 

Point. 



117" 0. 

0*8233 

0*7247 

Isobutyl alcohol, , 

O^HinO ; (CH,,) 20 H.CH., 0 H 

106 '7 


7266 

Ethyl ether, . 

04 H ,„0 ; 

34 





34 


6950 



34 -9 

7351 

6961 

Methyl propyl ether, 

C^HioO ; CH 3 .O.C 3 H, 

88 *9 


70415 

Valeraldehyde, 

CsHjoO 

101 



n-Amyl alcohol, . 

O 5 H 10 O; 0 H,.CH 2 . 0 H 2 .CH 2 . 0 H 20 H 

137 *9 

8282 

7117 

Iso-amyl ,, 

GjlliiO ; (CHajjOHCHjOHaOH 

135 





131 


7164 

Dimethyl ethyl carbinol, 

CjHisO ; (OH,) 2 .C(OH).C 3 H 5 

101 *6 


7241 

Methyl butyl ether, 

OsIL^O ; OHs-O-OA 

70 *3 

7635 

6901 

Ethyl proiyd ,, 

ObIIj^O ; C 3 H 5 . 0 .G,H, 

63 ‘6 

7545 

6871 

Phenol, 

CoH ,0 ; CeHj.OH 

194 

1 *0890 




182 ‘9 

1 *0906 

9217 

Pinaooline, . 

CjH,,© ; CH 3 .C 0 . 0 (CH 3)3 

105 



Allyl eiher, . 


94 *3 

0*8228 

7217 

w-Hexyl alcohol, , 

OX/O ; C„Hj 3 . 0 H 

166 *6 

8327 

6958 

Ethyl butyl ether, 

0 „Hi 40 ; C 3 H 3 .O.C 4 HS 

91 *4 

7680 

6875 

Methyl isoamyl ether, . 

C«Hi 40 ; OH 3 . 0 . 0 ,Hn(iso) 

91 



Propyl ether, 

CeHuU ; ('H 3 CHJ.O.CH. 3 OH 3 

90 *7 

7633 

6743 

Isopropyl ether, . 

C 3 H 14 O ; (CH 3 ') 3 CH.O.CH(OH 3)3 

68 *6 

7435 

6715 

Benzaldehyde, 

eVHeO ; 0„H,C0H 

179 



Benzyl alcohol, 

C,HsO ; C8H5.(3 Hj.OH 

213 



o-Cresol, 

C,H 80 ; 0 H.C„H 4 .CH 3(1 : 2 ) 

190 *8 

1*0578 

8867 

w- „ ... 

CjHsO ; 0H.C6H4.0H3.(1 : 3) 

202 *8 

1 *0498 

8744 

,, . . 

CVHsO : OH.CaH 4 .CH,(l : 4) 

201 *8 

1*0522 

8728 

Anisol, .... 

CjHjO; CH 5 .O.C 0 H 6 

165 


8608 



154 ‘3 

1*0110 

8604 



155 


8607 

^z-Heptyl alcohol, . 

C,H ,40 ; C,H, 50 H 

175 ‘8 

0*8342 

6876 

Propyl butyl ether, 

OjHibO ; CsH^.O.O.H, 

117 -1 


6638 

Phenetol, 

CsHioO; CaHj-O-CeH; 

172 


8196 



170 *3 

9822 

8169 

o-Tolyl methyl ether, . 

CgHioO ; 0 H 3 . 0 .C,H 4 .CH 3(1 : 2 ) 

171 ‘3 

9957 

8331 

w- ,, ,, ,, 

O^HjuO ; CH3.0.CeH4.CH3(l ; 3) 

177 -2 

9891 

8225 

5^’ J> >S J! 

C'sHioO; CHi,O.C3H4.CH3(l :4) 

176 *0 

9868 

8241 



175 *5 



Methyl hexyl ketone, . 

C 3 H 33 O ; OH,.CO.C 6 H ,3 

178 *5 


6844 

7 i-Ootyl alcohol. 

CsHisO ; CH 3 (OH 3 ),.OH 

195 -5 

8375 

6807 

Capryl „ 

C 3 H 43 O ; ? 

197 


6782 

Methyl heptyl ether, 

CsHjsO ; CH 3 . 0 . 0 , 11,3 

149 *8 

7963 

6667 

Dibutyl ether, 

CgHjsO ; (O.Hg)^© 

140 *9 

7865 

6575 

Phenyl propyl ether, 

C 3 H 12 O ; C 6 H 3 .O.O 3 H, 

190 *5 

9639 

7889 

o-Tolyl ethyl ether, 

G 3 H 12 O ; 0 H 3 . 0 .C 3 H 4 .CH 3(1 ; 2 ) 

184 -8 

9679 

7941 

,, n 

OgHi^O; CH5.0.CeH4CH3(l:3) 

192 *0 

9650 

7888 

!P‘ )} JJ 

CgHigO ; C H3.0.0eH40H3(l : 4) 

189 -9 

9662 

7884 

Methyl octyl ether, 

OgHggO ; OH 3 .O, OgHj, 

175 

8014 

65386 

Ethyl heptyl ,, 

CgHggO ; C 3 H 3 .O. O 3 H,., 

166 -6 

7949 

65065 

Thymol, 

C,„H,40 ; (0H3)2CH.C6H3(CH3).0H 

231 *8 

9941 

7923 

Oarvol, .... 

0 ,„H ,40 ; 0 ,H,C<^g| ; ^^)>CHCH 3 

227 -0 


CO 

r— f 

Phenyl butyl ether, 


210 *3 

9600 

7664 
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-^coniinued^ 


Vi=Vo multiplied by 


1 + -038375125+ *0528634^2 - *08124152:3 
1 + *021139582: + *0651314^2 - *0103104^3 
1 + *021480 2625+ *05350316252+ *07210065^3 


1 + •02l4406i{+ *0699286^2+ *0758817253 
1 + '0391919^ - ’0 q 46143252+ ‘OylTSSSi^ 


1 + *0012112^+ ‘O54179U2+ *08191362:3 
1 + *021311625 + •0g‘267622:‘'^+ *0715167253 

1 + *0383402: + *0610732252+ *084446^3 

1 + *00126 1 9^+ •0522401i2+ %3577Bt^ 
1 + *038553925+ *0512976252+ *0871314^" 
1 + *021106225+ *05673352:2- •072201l2:’‘^ 

1 + *0012] 3225+ -OgSOSlSt^- •07l361425’^ 
1 + •O2I2872M- *0^42923^2- •0g5857.3^» 
1 + *039402« + *0682045252+ -OgSOeOi^ 

1 + *0871072^+ ‘0511464^2+ *082242^3 
1+ *037752625+ *0627102252+ *08386825^^ 

1 + *0s86476^- *0653912^2+ *0835997^ 

1 + *0380737^ + *0525718^2 - *0829461^3 

1 + *038299421+ % 24690 i ^+ *0710979^3 
1+ *0212603^- *0515208252+ *0727552^3 
1 + *03846325 +*052103252 -•035443«» 

1+ *03829192;+ *0517592252+ *0929596^3 
1+ *039288425+ *0669012252+ *0g27729^3 
1 + *038255825+ *0516264^2+ *09601972:" 


1 + *037809725+ *0513506^2^ *0835018253 

1 + *039754925+ *0527338252- *0842543253 

1 + *03841525 +*052188252 -*082582253 
i + 'OgSSie^ +*051699252 -*093432253 
1 + *039288425+ *066901 2i52+ *0827729^3 
1+ *038440725+ *0513305152+ *08*25232253 
1 + *001004625+ *05102782:2+ *0840918^3 
1 + *0398742^+ *0516850252+ *0822351253 
1 + *0384369^+ *0626625^2+ *0835997253 


i+’OsSsor^ +*051146252 +*094088253 


Molecular Volume 
at Boiling Point. 

b at 
Boiling 
Point 

Vat 

Boiling 

Point 


■ 

Liquid. 

Gaseous. 



101*9 
101*63 
106*1 
106*2 
106*1 
105*1 
119*9 
123*4 
124*4 
122*7 
122*74 
121*26 
127*2 
127*8 
103*6 
101*8 
138*3 
135*5 i 
146*8 
150*1 
148*1 
160*9 
151*2 
118*4 
123*7 
121*5 
128*2 
123*5 
126*18 
126*2 
125*2 
168*3 
174*4 
148*50 
148*9 
146*1 
147*5 
147*7 
147*8 
186*64 
190 6 
191*29 
194*6 
197*3 
172*0 
170*9 
172*0 
172*1 
219*8 
220*8 
188*9 

190*3 

196*3 

31226-8 

30402-1 

24581-0 

24581-0 

24973-3 

29945-7 

32900-2 

32668-1 

82347-8 

29993-7 

27487-5 

26951-1 

37392-2 

36503-4 

30266-9 

29409-2 

34397-6 

29177-0 

29146-0 

26343-4 

36191-1 

88913-5 

87136-0 

38096-8 

38016-7 

34269-4 

34213-4 

34269-4 

35974-9 

31234-8 

35630-6 

35494-5 

35574-6 

36047-0 

35870-8 

35910-9 

36151-1 

1 37512-3 
137632-4 
: 33853-1 
33140-5 
37111-9 
36655-5 
37232-0 
37063-9 

35198-3 

40418-8 

40034-5 

38697-3 

0-023 2 63 
3343 

4320 

4321 

4208 

4004 

3769 

3808 

3794 

4043 

4628 

4742 

2771 

2789 

4570 

4607 

4263 

6144 

6081 

6740 
3272 
8179 
3272 
3234 
3249 
3653 
3659 
8666 
4678 
5684 
4168 
4196 
4107 
4092 
4118 
4116 
5163 
6321 
6083 
5748 
5953 
4635 
4662 
■ 4620 

4643 

6273 

4674 

4753 

6047 

0-0., 241 6 

2475 

3199 

3200 

3116 

2964 

2791 

2820 

2809 

2994 

3427 

3511 

2052 

2065 

3384 

3411 

3149 

3809 

3762 

4260 

2428 

2354 

2423 

2396 

2406 

2705 

2709 

2707 

3464 

4134 

3086 

3106 

3041 

2930 

3049 

3048 

3823 

3940 

3764 

4256 

4408 

3432 

3452 

3421 

3438 

4645 

3461 

3520 

3737 

z 

s 

e: 

s 

D 

D 

K 

Z 

K 

P 

S 

s 

D 

B 

K 

Pt 

S 

z 

z 

B 

s 

z 

K 

K 

Pt 

Pt 

Pt 

S 

Pt 

s 

z 

B 

s 

Pt 

Pt 

Pt 

Pt 

s 

s 

z 

B 

B 

B 

Pt 

Pt 

Pt 

Pt 

B 

B 

Pt 

S 

Pt 



2y 


VOL. IL ' 
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TABLE LXX 


Name, 

Formula. 

Boiling 

Point, 

Density at 0°. 

Density 

at 

Pjoiling 

Point. 

o-Tolyl [iropyl ether, 

CioHriO ; C 3 Ht.O.C„H 4 .CH ;,(1 : 2 ) 

i204"T 

o-i)r.i7 

0-7675 


CioH, 40; C3H».O.OeH4CIL(l:3) 

210 ’0 

9484 

7628 


CioHuO ; C,H^.0.CfiH40H,(l : 4) 

210 *4 

9497 

7635 

Eth 3 'l octyl ether, . 


189 *2 

8008 

6390 

Propyl heptyl ether, 

CjoHzjO ; C 3 Hj.O.C,Hib 

187 ’d 

7987 

64-20 

o-Tolyi butyl ether, 

CuHmO ; C 4 H 9 . 0 . 04 H 4 . 0 H 3(1 : 2 ) 

223 *0 

9437 

7493 


CiiHisO ; C4H,.0.G6B4CH,,(1 : 3) 

229 *2 

9407 

7422 

P' JJ >5 )) 

CjjHjsO ; 04H,,.0.C4H40H,,(1 : 4) 

229 *5 

9419 

7410 

Thymyl methyl ether, , 

CH 3 .O. OjoHjg 

216 *2 

9531 

7635 

Propyl octyl ether, 

0 nHo 40 ; C 3 Hv. 0 , 08 Hi^ 

207 -0 

8039 

6300 

Butyl heptyl ether, 

C„H 240 ; 04 Hg. 0 .C,H ,5 

205 -7 

8023 

6327 

Thymyl ethyl ether, 

OisHjgO; a.H 5 . 0 . 0 i„H 4 j 

226 -9 

9334 

7400 

Butyl octyl ether, . 

^12^26^ j 

225 -7 

8069 

6277 

Phenyl heptyl ether, 

CjsH^oO; C,H„. 0 .C„H 5 

266 *8 

9319 

7075 

Thymyl propyl ether, . 

^13^20^ j 

243 '0 

9276 

7216 

Phenyl octyl ether, 

O 34 H 22 O ; CaH,^.O.aaHr, 

282 *8 

9221 

6941 

O'Tolyl heptyl ether. 

CuHa-P ; C,H, 5 . 0 .C„H 4 . 0 n„(l : 2 ) 

277 *5 

9243 

7016 

171' ,, ,, ,, 

j 0, 0(5H4UH.3(1 : 3) 

283 '2 

9202 

6927 

P'' a jj n 

Ci4H,,0 ; C,Hib.0.C„H4CH.,(1 : 4) 

2S3 -3 

9228 

6905 

Thymyl butyl ether, 

^ 141122 ^ > ^4Ho* 0. C2oI'ii3 

258 *3 

9230 

7108 

Ui heptyl ether, 

^ 41 ^ 30 ^ j (C7H25)20 

261 -9 

8152 

6055 

o-Tolyl octyl ether, 

C, 5 H 240 ; C 8 H„. 0 .CcH 4 .CIL( 1 : 2 ) 

292 -9 

9231 

6905 

JJ JJ JJ 

C„H240; C8H,-.0.CeH4.CH,(l :3) 

298 -9 

9194 

6818 

P" JJ JJ )j 

^16^^24^ ) CgHjy.O. O 4 H 4 . CH 3 ( 1 ; 4) 

298 -0 

9199 

6808 

Heptyl octyl ether, 

Ci,,H.^O ; C,H, 5 . 0 .G 8 Hi 7 

278 *8 

8182 

6038 

Di-octyl ether, 

GJ 6 H 34 O ; (G 8 H „)20 

291 -7 

82035 

5983 

Thymyl heptyl ether, . 

! t^v^Lol'G.CioHia 

306 -7 

9097 

6712 

,, octyl other, 

G,8Hj„0 ; (G8H„).0.G,„H,3 

319 -8 

9026 

6608 

Propylene glycol, . 

QiHA ; gh 3 .gh(oh).gh„oh 

189 

1-0527 

8899 

Trimothyleue glycol, 

O^HsOs; H 0 .GH 2 .GH„.GH.; 01 I 

214 

1-0625 

9028 

Dimethyl acetal, . 

C 4 Hj„ 0 s ; GH 3 .GH( 6 CH 3 "). 

63 


8013 

Furfurol, 

OBH 4 O 2 

160 -6 


1-0025 

Diethyl acetal, 

GeHuO^; GHs.GHCOG^H,), 

103 -2 


0-7363 

Dimethyl resorcin, 

CsHioOj; G 6 H 4 ( 0 GH 3).4 

214 



Paraldehyde, 

GjHjA; (G2H40)3 

124 '4 


8737 

Methylene chloride, 

GH 3 CI 3 

41 -6 

1-37776 

1-30093 

Chloroform, . 

CHGI 3 

63 -5 





61 -2 

1 52657 

1 -40877 



60 -9 


1-4081 

Tetrachlormethane, 

GCI 4 

78 -1 





76 -7 

1-63195 

1-47999 



76 -7 i 


1-4802 

Ethyl chloride, 

GaH^Ol 

11 I 



Ethylene chloride, 

G 2 H 4 GI 2 ; GH 2 CI.CH 2 GI 

85 





83 *5 

1 28082 

1-15635 



83 ‘3 


1-1576 

Ethylideiie chloride, 

G 2 H 4 GI 2 ; OH 3 GHGI 2 

84 T 

59 *9 

1-20394 

1-10923 



56 ’9 


1-1142 

Olilorethylene chloride, . 

C 2 H 3 GI 3 ; OH 2 GI.GHGI 2 

57 *7 

115 





114 

1-4677 (9'’ -4) 

1-2945 



113 *7 



Trichlorethane, 

G 2 H 3 OI 3 ; OH 3 GGI 8 

75 
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— continued. 


Yt=Yo multiplied by 


1 + -038629< + •Os'lSSre'-* - •OgSOeii* 

1 + •0389092«+ •0511175*^+ -09661 0«“ 

1 + • 0388621 ! +- 05 lll 6 i 2 +-098501<3 
1 + •02l017«+ -0338790*2+ •0868984i3 
1 + - 0397959 *+ -0513466*2+ -0819736*2 
1 + -039251* - -0516988*2+ -0855589*2 
1 4- -038946 7*+ -0515807*2+ -0844883*® 
1 + -039186* +-051581*2 ^- 034332*2 
1 + - 0381994 * + -Ojl 4318*2 + -0940695*2 
1 + -OalOUe* + -0,8290*2 + •0g70368^> 
1 + -0395585*+ - 0511205 * 2 + -0827548*2 
1 + - 0388198 * + - 0510447 * 2 + - 0964014*2 

1 + -0395981*+ -0577498*2+ -0825533*2 
1 + -0390914* + -0531263*2 + -0850946*2 
1 + - 0387204 * + - 056697*2 + -0823798*2 
1 + -0383185*+ - 0562366 * 2 + -OgigieS*® 
1 + -0382646*+ -0558404*2+ -0820023*2 
1 + -038430* + -0534893*2+ -0827136*2 
1 + -0389678* - -0512175*2+ -0840609*2 
1 + - 0384593 *+ ■085146-2*2+ •0s26463*2 
1 + -03977119*+ -0832417*2+ -0862777*2 
1 + -0383545*+ -0548296*2 + -0820178*2 
1 + - 0386187 *- ■07528-2*2 + -0835768*2 
1 + - 0388273 *+ -0511834*2 + -0g29559*2 
1 + -0384081*+ -0579005*2+ -0827293*2 
1 + -0387201 * + -0537044*2 + -0834353*2 
1 + -0382073* + -0526518*2 + -0827282*2 
1 + •0»7407 3* + -05104 60*2 + - 0967518*2 
1 + -0368190*+ -0510879*2+ -0823439*2 
1 + -0359666*+ -0525690*2 + -0838324*2 


1 + -0430805*+ - 052735*2 - -OglSSiS 
1 + -0423024*+ -0617138*2+ -OsSSSS*® 

1 + - 0410716 * + -054 6 6473*2 - -0,174328*2 


1 +-0418384*+ -0689881*2+ - 0435135*2 
1 + -0420719*+ - 0567109 * 2 + -0,13478*2 
1 + -0457458* + -05281366*2+ •0,156987*2 
1 + -0411893*+ -0510469*2+ -0810342*2 
1 + -0415303*+ -0882569*2+ -089 625*® 


1 + -0428402* + -05189062*2+ -087848*® 


Molecular V olume 
at Boiling Point. 

b at 
Boiling 
Point. 

U at 
Boiling 
Point. 


Li(iuid. 

Gaseous. 

195*0 

38200*9 

0*0o5104 

0-02377 9 

Ft 

196*2 

38721*3 

5067 

3752 

Ft 

196*0 

38705*3 

5064 

3760 

Ft 

246*7 

37007-8 

6666 

4936 

D 

245*6 

36879-7 

6657 

4929 

D 

218*4 

89714-2 

5499 

4072 

Pt 

220*5 

40210*6 

5484 

4061 

Ft 

220*8 

40234*7 

5488 

4064 

Pt 

214*3 

39169*7 

5471 

4051 

Pt 

272*4 

38433*1 

7088 

5249 

V 

271-3 

38329*0 

7078 

5241 

D 

240*0 

40026*5 

5996 

4440 

Pt 

296-7 

39930*4 

7405 

5483 

D 

270*8 

43221*3 

6265 

4639 

Pt 

265*5 

41315*6 

6426 

4758 

Pt 

296*1 

44502*4 

6654 

4927 

Pt 

292*9 

44078*0 

6645 

4920 

Pt 

296*7 

44534*4 

6662 

4933 

Pt 

297-7 

44542*4 

6684 

4949 

Pt 

289*2 

42540-7 

6798 

5034 

Pt 

352-7 

42838*9 

8233 

6096 

I) 

317*9 

45311*1 

7016 

5195 

Pt 

3*21*9 

45791*5 

7030 

5206 

Pt 

3*22*4 

45719*5 

7052 

5222 

Pt 

376*8 

44182*1 

8528 i 

6315 

D 

403*6 

45215*0 

8926 

6610 

D 

368*7 

46416*1 

7943 

5882 

Pt 

395*6 

47465*0 

8835 

6542 

Pt 

85*2 

36991*8 

2303 

1705 

Z 

84*0 

38993*6 

2154 

1595 

Z 

110*81 

26903*0 

4119 

3050 

s 

95*53 

34717*8 

2752 

2038 

s 

159*90 

30121*8 

5308 

3930 

s 

157*1 

38993*6 

4029 

2983 

s 

150*74 

31819*3 

4737 

3508 

s 

65*12 

25189*5 

2584 

1913 

Th 

85*1 

26943*0 

3159 

2339 

P 

84*53 

26758*9 

3159 

2339 

Th 

84*56 

26734*9 

3163 ^ 

2342 

S 

104*3 

28112*1 

3710 

2747 

P 

103-68 

28000*0 

3703 

2742 

Th 

103*66 

27919*9 

3713 

2749 

S 

71 **2 

22739*4 

3131 

2318 

P 

85*45 

28664*5 

2981 

2207 

P 

85 34 

28544*4 

2990 

' 2214 

Th 

85*24 

28528*4 

298S ! 

2213 

S 

85*24 

28592*5 

29S1 

2207 

St 

88*96 

26654*8 

3336 

2470 

Th 

88*56 

26414*6 

3353 

2483 

S 

88 18 

26478*6 

3330 

2466 

i St 

115*4 

31066*6 

3715 

2752 

p 

102*79 

30986*6 

3317 

2456 

s 

102*76 i 30962*6 

3319 

2458 

St 

105*6 

27863 8 

3790 

2807 

p 
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TABLE LXXp. 


Name. 

Eormula. 

Boil in 
Point. 

Density at 0®. 

Density 

Boiling 

Point. 



74 ° -1 



Te traohl ore than e { unsy m . ) 

O 2 H 2 OI 4 ; OHaOhOCls 

137 





130 -5 



,, (sym.) 

C 0 H 2 CI 4 ; CHCU.CHCI 2 

146 -8 



Pentachlorethane, , 

O 2 HOI 5 ; OHClVOCls 

154 




161 7 



Tetrachlorethylene, 

C 2 OL 

124 





121 

l-6312{9°-4) 

1-4486 

'Allyl cliloridej 

CjHbCI 

45 

0-9056 


46 

0-9610 

9002 

Propyl „ 

C 3 H 7 OI ; OHS.CH 2 .OH 2 CI 

46 


8561 

46 -5 

9123 

8536 

Isopropyl chloride, 

C^H^Cl; (OHslsCH.Cl 

36 -6 

8826 

8326 

Propylene ,, 

aH,.OHCl.CHoCl 

98 



Butyl „ 

C 4 H ,01 ; OH 2 .OH 2 .CH 0 .OH 0 GI 



8094 

Isobntyl ,, 

C 4 H 0 CI ; ( 0 H 3 ).> 0 H.CHo .01 

68 



Butylene ,, 

C 4 HSGI., 

123 



Isoaniyl ,, 

OfiHiiOl ; (CH 3 ) 20 H.CH 2 .CH 2 C 1 

99 -6 




101 





102 



Olilorhenzol, . 

OoHjCl 

132 


98176 

Clilortoluol, . 

C^H^Cl ; C 0 H 4 CI.OH 3 

160 


9351 

Benzyl chloride, . 

C 7 H 7 GI ; C 6 H 5 .CH 0 CI 

203 *5 



Acetyl ,, 

02H300i ; CHgCOOl 

55 





50 -7 

1 -13773 

1*06698 

Chloral, 

OallCljO; CCI 3 .CHO 

99 



Trichloracetyl chloride, . 

O 2 CI 46 ; CC1,CC10 

118 

1-65640 

1-44517 

Epichlorhydrin, . 

C 0 H 5 OCI; CHn.GH.CHo01 

116 *6 

1-20313 

1*05667 

LOJ 

115 '9 



Benzoyl chloride, . 

GyHgClO ; O 6 H 5 .CO.Ol 

198 



Methyl bromide, . 

CHgBr 

13 



Bromoform, . 

CHBrg 

151 -2 

2-83413 

2-43611 

Trichlorbrom-methane, . 

CCl^Br 

104 -1 

2-06496 

1*82446 

Ethyl bromide, 

CaPfsBr 

40 -7 




38 ‘4 



Ohlorobrom-ethane, 

CoH 4 ClBr ; GHaGl.CHoBr 

109 



Ethylene bi’omide, 

d 2 H 4 Br 2 ; CHaBr.CHaBr 

133 





131 -5 

2-21324 

1-93124 



130 



All 3 d bromide, 

G^H.Br ; CHo : CH.CHoBr 

71 

1-4593 

1*3333 

Dibromethylene, . 

GoHoBro ; OHBr : CHBr 

109 -4 

2-2983 

2-0352 

Propyl bromide, . 

CH.CHsCHaBr 

71 

1-3836 

1*2639 

Isopropyl „ 

OsH^Br; (CHglgCH.Br 

60 

' 1-3397 

1*2368 

Propylene ,, 

CgHfiBio; CHgCHBr.GHoBr 

141 -7 

1-9617 

1*6944 

Triiiiethylene bromide, . 

CsHeBig*'; CHoBr.CHs.CHoBr 

105 

2-0060 

1-7101 

Isobutyl bromide, . 

C4H9Rr 

91 


Amyl „ 

CgH^Br 



1*0502 

Isoamyl ,, 

CglInBr 

119 




118 '5 



Brombenzol, 

CeEgBr 

155 -6 

1*5203 

1 *3080 



156 



o-Bromtoluol, 

C 7 H^Br ; 06 H: 4 Br.CH 3 

182 



Methyl iodide, . . i 

CH 3 I 

40 





42 ‘8 

2-3346 

2-2146 
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-continued,. 


'Vt=yo multiplied by 


1 + ■02l3218<+ -OsSOrsii!®- -OjiigiSts 

1 + •0,13306t+ -OsSSSlSi^- ■0,13859t» 
l + -0al8696t+-0566827<= 


1 + •02l36948t + •05207390i2+ •0,12185i!3 
1 + •039645« - •0e22139«2+ ■0756392<‘‘ 

1 + •0al09113i+ •0827205«a+ -088293 
1 + -02102664+ -0861974!?+ -0866571? 


1 + - 021415214 + - 0533152842 + -0611380942 
1 + -O 394 II 64 + -062780042+ -0s425942 
1 + -0,1082314+ -0665 58 242+ -085858242 
1 + -O2I337634+ -0515013542+ -046942 


1+ -0295 2 8 54+ -0668 3 4 642+ -0s394742 

1+ -O 2 I 22754 - -064436542+ -072584342 
1 + -O 399 IO 34 + -O 5 I 751942 + -03117742 
1 + -O2I22394+ -086669642+ -O71 369042 
1 + -04 24944+ ^1887042+ -0s6366142 
1 + -O39I6724+ -O5I227742+ -081201042 
1 + -O 38 I 9684 + -O 52494442 - -086715942 


1 + O-O3833684+ -0e9050642+ 


1 + -O 2 II 44 O 4 + -054046542- - 0,2739342 


Molecular Volume 
at Boiling Point. 

S 3 at 

Boiling 

Point, 

V at 
Boiling 
Point. 


Liquid. 

Gaseous. 

107-98 

27791*8 

0-0,3885 

0-022877 

St 

121-4 

32828-2 

“3698 

2738 

P 

121-62 

3-2207-7 

3773 

2795 

St 

119-28 

33612-9 

3647 

2626 

St 

143-0 

34189-4 

4183 

3097 

p 

138-16 

34805-9 

3969 

2939 

Sfc 

116-4 

31787-3 

3630 

2688 

p 

114-21 

31647-1 

3620 

2681 

S 

84-22 

25461-7 

3308 

2450 

S ^ 

84-7 

26641-8 

3316 

2455 

z 

91-35 

25541 -8 

3576 

2648 

p 

91-7 

25581*9 

3673 

2646 

z 

93-6 

24781-3 

3777 

2798 

z 

107-6 

29706-5 

3622 

2682 


114 




St 

114-3 

27303-4 

4186 

3110 

s 

129-5 

31707*2 

4084 

3024 

K 

134-4 

29833*6 

4505 

3336 

S 

137 

29945*7 

4575 

3388 

K 

135-4 

30026*7 

4509 

3339 

P 

114-28 

32427-8 

3524 

2609 

S 

134-91 

34669-8 

3862 

2860 

s 

164-3 

38152-9 

4044 

2994 

S 

75-2 

26262*4 

2863 

2120 

K 

74-05 

25118-1 

2948 

2183 

Th 

108-9 

29785*5 

3656 

2707 

K 

125*51 

31306-9 

4009 

2969 

Th 

87-29 

31194*8 

2798 

2072 

Th 

87-11 

31138-7 

2797 

2071 

S 

137*8 

37712-6 

3654 

2706 

K 

58-2 

22899-5 

2512 

1882 

P 

103-53 

33965*2 

3048 

2257 

Th 

108-43 

30193-9 

3591 

2659 

Th 

78*4 

25117-4 

3121 

2311 

P 

77-1 

24933-3 

3092 

2290 

S 

88-01 

30586-2 

2877 

2130 

St 

97-5 

32607-9 

2999 

2221 

P 

97-08 

32387*8 

2997 

2219 

Th 

97-65 

32267*7 

3026 

2241 

S 

90-5 

27643-6 

3286 

2433 

z 

91-11 

30618*3 

2976 

2204 

w 

97-2 

27543*6 

3529 

2613 

z 

99*2 ' 

26662-8 

3721 

2740 

z 

118*4 

33204-5 

3566 

2641 

z 

117-1 

35070*1 

3339 

2472 

z 

110-4 

29145-0 

3788 

2805 

s 

143*8 




St 

149-2 

31386-9 

4754 

3520 

p. 

138*6 

31346-9 

44-23 

3275 

s 

119-70 

34175 

3503 

2594 

w 

119-9 

34349-6 

3491 

2585 

s 

115-0 

36431-3 

3157 

2338 

s 

68-3 

29865-6 

2287 

1693 

p 

63-9 

25285-6 

2527 

1871 

B 
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TABLE LXXp. 


Name. 

Formula. 

Boiling 

Point. 

Density at 0”. 

Density 

at 

Boiling 

Point. 

Ethyl iodide, 

CAl 

70 





72 -5 

1'9795 

1-8156 



72 -2 



Allyl „ 

C^Hgl ; CHg : CH.CH 2 I 

103 

1-8696 

1-6601 

Propyl „ 

O 3 H 7 I ; CH 3 .CH 2 .CH 2 l 

102 *5 

1-7863 




102 *5 

1-7829 

1-585 

Isopropyl iodide, , 

CsHjI ; (CH 3 ) 20 HI 

93 

1-7B04 




89 

1-7440 


Butyl iodide, 

C^H,! ; CH 3 .CH 0 .CH 0 .CH 2 I 

129 *9 

1-6176 

1*4308 

Isohiityl ,, 

C 4 H 3 I ; (CHJoCH.CHoI 

120 



w-Amvl ,, 

C,HnI ; OH 3 .(CHo),.CH 2 l 

151 '7 

1-5444 

1-3128 

Isoamyl ,, 

CsHnI ; (CH3)2.CH.CH2*CH2l 

148 

148 



lodoheuzol, . 

CeH^l 

188 



Hexyl iodide, 


177 -1 

1-4661 

1-2165 

Heptyl „ . . 

C,H„I 

203 '8 

1*4008 

1-1344 

Octyl ,, . . 


225 '5 

1-3633 

1-075 

Formic acid, , 

CH 0 O 2 ; HCOOH 

99 





101 

1-2415 

1-1175 



100 -3 



Acetic . 

C 2 H 4 O 0 ; CH 3 COOH 

118 


0 - 



118 *1 

1-0701 

9372 

Methyl formate, 

C 2 H 4 O 2 ; HCOOCHg 

36 

0-99839 




32 *4 





32 ‘3 

0-99839 

96196 

Propionic acid, 

CgHyOo ; C 2 H 5 COOH 

137 





140 *7 

1-0199 

8667 



140 ‘9 

1-0133 

8599 

Methyl acetate, 

OaEgOa ; CH 3 COOOH 3 

55 





55 • 





67 -5 

0-95774 

88086 



57 -3 

9643 

8873 

Ethyl formate, 

O3H8O2 ; HCOOC2H5 

65 

9447 




63 -6 

9481 




54 -4 

93757 

86667 



56 

9445 

8726 

Methyl acrylate, . 

C4H6O2'; CHoiCH.COOCHg 

80 '3 

97388 

87194 

Butyric acid, 

O4H8O2 ; OH^CHoCHaCOOH 

156 





162 





162 -3 

9746 

8099 

Isobutyric acid, 

C4H8O2; (0Hs)2CH.000H 

153 





154 

9661 

8054 

Methyl propionate, 

C4H8O2 ; C2H6COOCPI3 

79 

9420 

i 



79 -9 

93726 

1 836798 



79 *6 

9403 

8393 

Ethyl acetate, . 

C4H8O2; OH3COOO2H3 

74 





76 





77 -1 

92388 

82673 



77 *6 

9253 

8272 

Propyl formate. 

C4H8O2; HCOOCgH^ 

83 





81 

91838 

82146 



81 

9250 

8270 

Ethyl acrylate, 

GsHgOg; CHsiOH.COOCsHg 

98’5 

93928 

81970 
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— continued. 


V(=Vo multiplied by 


1 + •02ll620« + •0e26032£2 + -0,14] 81t» 

1 + % 105 Z^t + •0663 5 72«2 + -OjlOOSei? 

1 + •02l0276«+ -OBlSeSSt^- -OjoSOSt* 

1 + -O^eeoeQt + •05223621(2 - ■0a50289t» 

1 + •0392658<+ •05l4647«2- -OsSOeiets 

1 + -OsHSTit + -053248442 + -084862543 
1 + -03910694 + -052044-242+ •0847944-* 

1 + -03882714+ -0831 53642+ -08381343 

1 + -039579 04+ -08964742+ -084572943 

1 + -OglOeSOt - -081263642+ -0,1087643 

1 + - 021358244 + - 011063842 - -081808543 

1 + -02103964+ -051548742+ -0843014? 

1 + -021349824+ -088709842+ -0,3556243 
1 + -00127854+ -054974242 - -0,1497443 
1 + -021364464+ -081353842+ -0,3924843 

1 + -001309174+ -051919342+ -0,3049743 

1 + -02135894 - -051334242 + -0,31 23543 

1 + -021025734+ -058376042+ -083469443 

1 + -02102964+ -068310442+ -083590543 

1 + -03976254 + -052397642 - -083214543 

1 + -021304904- -051327542+ -0,46 94343 

1 + -02127384+ -052191442+ -0,1179743 

1 + -021218504+ -084558742- -0a76 92643 
1 + -02134634+ -06402742+ -0,2509743 

1 + -021190304 + -0520103342+ -0,1577643 

1 + -02124144+ -067792942+ -0,167143 


Molecular V oliim e 
at Boiling Point. 

b at 
Boiling 
Point. 

V at 
Boiling 
Point. 


Liquid . 

Gaseous. 

861 

27463-5 

0-0o3135 

0-05i2321 

P 

85 6 

27663-7 

“3097 

2293 

D 

861 

27639-7 

3115 

2307 

S 

100-9 

30106-8 

3352 

2482 

7j 

106-9 

30065-8 

3556 

2633 

Z 

106-9 

30065-8 

3556 

2633 

D 

108-4 

29305-1 

3699 

2739 

B 

108*4 

28984-8 

3740 

2769 

Z 

128*2 

32259-7 

3974 

2943 

D 

1511 

31467-0 

4802 

3556 

S 

150-4 

34005-2 

4423 

3275 

D 

158-8 

33709-0 

4711 

3488 

K 

151-1 

33709-0 

4482 

3319 

S 

130*6 

36911-8 

8538 

2620 

S 

173-8 

36039-0 

4823 

3571 

1) 

198-6 

38176-9 

520-2 

3852 

I) 

222-6 

39914-4 

5577 

4130 

D 

41-8 

29735*5 

1403 

1037 

K 

41-07 

29945-7 

1371 

1015 

Z 

41*08 

29889-6 

1374 

1017 

S 

63-5 

31306-9 

2028 

1503 

K 

63-8 

31314-9 

2037 

1508 

Z 

63-4 

247411 

2563 

1898 

K 

62-57 

24452*9 

2559 

1895 

S 

62-84 

24444-9 

2571 

1904 

E 

85*4 

328-28-2 

2601 

1926 

K 

85-3 

33124-4 

2575 

1907 

Z 

85-9 

33140-5 

2592 

1919 

; Z 

83-7 

26262-4 

3187 

2360 

K 

83-66 

26262-4 

3186 

2359 

K 

83-77 

26462-6 

3166 

2344 

E 

83-2 

26446-6 

3146 

2330 

G 

84 9 

26262-4 

3233 

2394 

K 

84-54 

26142-4 

3234 

2395 

S 

85-14 

26214 4 

1 3248 

2405 

E 

84-6 

26262-4 

! 3221 

2385 

G 

98-4 

28288-2 

3478 

2575 


106-6 

34349-5 

3103 

2298 

K 

107-7 




P 

107-85 

34829-9 

3096 

2292 

S 

108-2 

34853-9 

3104 

2298 

z 

108-57 

34109-3 

3183 

2357 

s 

108-9 

34189-4 

3185 

2358 

z 

104-24 

28184-1 

3686 

2728 

s 

104-86 

28256-2 

3711 

2748 

E 

104-6 

28224-2 

3706 

2744 

G 

107-4 

27783-8 

3866 

2863 

K 

105-70 

27943-9 

378‘3 

2801 

S 

10615 

28032-0 

3786 

2803 

E 

10610 

280u4-0 

3781 

2800 

G 

108-73 

28504-4 

3814 

2824 

S 

106-83 

28344-3 

3769 

2791 

E 

106-0 

28344 3 

3740 

2769 

G 

121-7 

29745-5 

4091 

3029 

W 
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TABLE LXXf 


Name. 

Formula. 

Boiling 

Point. 

Density at 0”. 

Density 

at 

Boiling 

Point, 

Allyl acetate, 

OsHsOs ; CHjCOOCsHb 

lor 



Valeric acid, . 

CH3(0IT2),,.G00H 

185 -4 

0-9562 

0-7828 

Isovaleric acid, 

C,Ui«0„; (OHJoOH.OHaCOOH 

176 



Methyl butyrate, . 

O^HioOj ; OH 30 HaCH 2 .COOOH 8 

93 

102 





102 *3 

91989 

80261 



1U2 -8 

9194 

8026 

, ,, isobiityrate, 

CoHidOa ; (CHa^^CH.COOCHj 

92 *4 





92 *3 

911181 

80397 

Jlfehyl propionate, . 

O 5 H 10 O 2 ; OsHgCOOCaHs 

98 *8 


7962 



98 -3 

91238 

79868 



98 *3 

91224 

7947 



98 *8 

9114 

7970 

Propyl acetate, 

O5H10O2 ; CHsCOOC^H^ 






102 





100 -8 

9093 

7934 



100 -8 

909092 

794388 

Butyl formate, 

ObHioOs ; HCOOOHijCHaOHaOHs 

99 





106 *9 

9108 

7972 

Isobutyl formate, . 

OfiHioOo ; HOOOCHaOHCCH,)^ 

97 -9 

88543 

78287 

Propyl acrylate, 

OyHioOa ; CHo : OH.OOOCallv 

122 ‘9 

91996 

7847 

Gaproic acid, 

CeHiA ; OgH^iCOOH 

205 

9446 

7689 

Methyl valerate, . 

; CH.,(CH.,)., GOOCH, 

127 -3 

9097 

7767 

, , isovalerate, 

CgHiA ; (0H3)20H.“dH2C00CH3 

112 





116 





116 *7 

90066 

77518 

Ethyl butyrate. 

CflHiaOa ; 0H8(0H2)2C0002Hfi 

112 





120 





119 *9 

89967 

76940 



120 *9 

9004 

7689 

5 , isobutyrate, 

OoHisOs; (OH3)2CH.G0002H5 






110 *1 





no *1 

890367 

77726 

Propyl propionate, 

^6^12^2 j C2H|5C0003Htj- 






122 





122 -2 

90192 

772008 



122 '6 

9023 i 

7719 

Butyl acetate, 

OgHigOa; CH3COO.CH2CH2CH2CH3 

113 





124 -6 

9016 

7683 

Isobutyl ,, . . 

C«HioO.; GH3 GOO.CHoCH(OH3)o 

116 *3 

892100 

77080 

Ainyl formate, 

CrHiA; HCOO.CCHohCHg' “ 

130 -4 

9018 

7692 

Isoamyl ,, . . 

C.HisOa; HCO0.(CH2)20H(CH3)2 

‘ 112 





124 





123 -3 

894378 

77027 

Benzoic acid, 

CyHcOs ; O0H5COOH 

253 



Heptylic ,, 

CAA; OoHisCOOH 

223 

9313 

7429 

Methyl caproate, . 

C,HiA; OsHnOOOGHg 

149 *6 

9039 

7536 

Ethyl valerate, 

C^HiA; T^-O^HgCOOGoHs 

144 *7 

8939 

7443 

iso valerate, . 

O7H1A ; t-OAGOOCsHg 

131 





134 





134 -3 

88514 

74764 

Propyl butyrate, , 

C7H1A; CH3CH2CH2.00003H-7 

144 





142 *7 

89299(9") 

746694 
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— continued. 


- ^ 

V^= Vo multiplied by 

Moleculj 
at Boili 

Liquid. 

u* Volume 
ng Point. 

Gaseous, 

S) at 

Boiling 

Point. 

Vat 

Boiling 

Point. 


i 

121-4 

30185*9 

0 *004022 

0 -002978 

S 

1 + ■056 1 852«'^+ •0a30378J’' 

130*0 

36703*6 

“3542 

“2623 

Z 


130*3 

35870*8 

3632 

2688 

K 


127-3 

29805*1 

4344 

3217 

K 


126-35 

30025-7 

4208 

3116 

S 

1 + ■02U3062J - •0524809<2+ •083623J3 

126-75 

30049*8 

4218 

3128 

E 


126-7 

30049*8 

4216 

3122 

G 


126*43 

29329*1 

4311 

3192 

G 

1 + •0,12170« + •0e38334«2+ 0,22582«^ 

126*54 

29249*1 

4326 

3203 

E 


127*83 

29745*5 

4297 

3182 

S 

1 + ■02ll9971« + •05l4867«2+ •0,10599i3 

127-37 

29729-6 

4284 

8172 

E 


128*06 

29729-6 

4308 

3190 

W 


127-7 

29745-6 

4293 

3179 

G 


108*8 




P 


128*56 

30025-7 

4282 

3171 

S 


128*4 

29929*7 

4290 

3177 

G 

1 + •o,n9i36i+ -084163615=+ -OjigsggiiS 

128*06 

30009*7 

4267 

3160 

E 


130*74 

29785*5 

4389 

3250 

S 

1 + '0210982/5+ *0616213/52+ 'OgSSdOOi^ 

127-6 

30418-1 

4195 

3106 

G 

1 + •03ll0259<+ -0816354(5=+ 

129*95 

29697*4 

4376 

3240 

E 

1 + ■02ll684« + -0511860(5=+ -0865399(1= 

144*95 

31699*2 

4573 

8386 

W 

1 + •0394418< + -0868868«= + -08265864= 

152*5 

38272-9 

3985 

2951 

Z 

1 + -03103424+ -0527519(5=+ -0823923(5= 

149*1 

3*2051*5 

4652 

3446 

G 


148*7 

30826-4 

4824 

3572 

K 


148*3 

31146-7 

4761 

3525 

B 

1 + -021175864- -05409684=+ -0,190064= 

149*6 

31202-8 

4794 

3550 

E 


149*1 

30826-4 

4837 

3582 

K 


160*3 




P 


160*3 

31467*0 

4776 

3537 

S 

1 + -021152094 + -08886914=+ -0,106114= 

150*4 

31469*0 

4781 

3540 

E 


150*5 

81539*1 

4772 

3634 

G 


151*7 




P 


150*7 

35478-5 

4248 

3146 

S 

1 + -O 2 II 2454 + -05330524=+ -0,137334= 

148-86 

35478*5 

4141 

3066 

E 


151*6 




P 


150*6 

31627*1 

4762 

3526 

S 

1 + -O 2 IO 25534 + -0527 3 804=+ -08113594= 

149 9 

31643*1 

4737 

3508 

E 


149*9 

31675-2 

4732 

3504 

G 


152*5 

30906*6 

4611 

3414 

S 

1 + -0.,110654 + -0,203504= + -0821104= 

160*6 

31827*3 

4732 

3504 

G 

1 + -O 2 II 15604 + - 05217294 =- - 03112754 = 

150*1 

31170*7 

4815 

3566 

E 

1 + -O 2 IO 5834 + -05164984=+ -08284714= 

150*5 

32299*7 

4659 

3450 

G 


150*2 

30826-4 

4872 

3608 

K 


153*2 

31787*3 

4820 

3569 

S 

1 + -O 2 IO 68574 + -06742964=+ -0,112194= 

150*2 

31731*2 

4734 

3505 

E 


126*9 

42116*3 

3013 

2231 

e: 

1 + -02852494 + - 05134354 = - -0a334 004= 

174*6 

39714*2 i 

4396 

3256 

z 

1 + -Oa 03764 + -05126344= + -08475934= 

172*2 

33837*1 

5089 

3768 

G 

1 + -O 21 1 0594 + - 0564954 = + -08904144= 

174*5 

33444-7 1 

5218 

3864 

G 


173*5 

32347*8 ! 

5364 

3972 

K 


173*0 

32588*0 i 

5309 

3931 

B 

1 + -O 2 IOI 4274 + - 05197124 =+ -08501174= 

173 4 

32612*0 

5317 

3937 

E 


173*9 

33388*7 ! 

5208 

3856 

S 

I + -O 2 IO 583 I 4 + -05186464=+ -0,293834= 

173*9 

33244-6 

5231 

3873 

E 
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^Tame. 


Propyl isobatyratf^, 

Butyl propionate, . 
Isobiityl ,, 

Amyl acetate, 

Isoamyi ,, ► . 

Hexyl formate, 

Methyl benzoate, . 
Oetylic acid, . 

Methyl heptylate, . 
Ethyl caproate, 

Propyl valerate, . 

„ isovalerate,. 

Butyl butyrate, 

Isobutyl ,, 

,, isobutyrate, 

Isoamyl propionate, 

Hexyl acetate, 

Heptyl formate, , 

Cinnamic acid’, 

Ethyl benzoate, 

Phenyl-propionic acid, 
Methyl octylate, . 
Etiiyl heptylate, . 
Propyl caproate, . 
Butyl valerate, 

Isobutyl isovalerate, 
Amyl butyl ate, 

Isoamyl butyrate, 

„ isobutyrate 
Heptyl acetate, 

Octyl Ibnnate, 

Methyl cinnamate, 

,, phenylpropiona 
,, nonylate, . 
Ethyl octylate, 

Propyl heptylate, . 
Butyl caproate, 

Amyl valerate, 

Isoamyl isovalerate, 
Hexyl butyrate, . 
Heptyl propionate, 
Ootyl acetate, , 
Ethyl cinnamate, . 


TABLE LXX 


Formula. 

• 

Boiling 

Point. 

Density at 0'’. 

Density 

at 

Boiling 

Point. 


i4:r-2 

0'8929 

0-7445 

(CHA^CHCOOOA 

135 




133 *9 

884317 

74647 

o,H,A ; G2H5C00(0H,)3CH3 

145 -4 

8953 

7489 

C,HiA ; CaHsCOOOHaClHCCHs)^ 

137 




136 *8 

887595 

74424 

CH5COOC5H1A) 

147 -6 

8948 

7461 

; CH3COOOBHji(i) 

131 




139 



0,HiA; HOOOCoHis 

153 -6 

8977 

7484 

CgHgOa; C^UfiOOGH^ 

190 



cXo^; C,H„COOH 

236 

9270 

7264 

CjHiA ; CeHjjCOOCHs 

172 -1 

9333 

7325 

CaHjjOa ; CjH„COOC,H5 

166 -6 

8888 

7269 

GaHJJ.,; ft-G^Ha-COOCaH, 

107 -6 

8888 

7264 

GsHiA ; i-C4HoCOOC3H, ] 

156 




156 

880915 

727406 

CsH.ttOo ; G,H 7 C 0004 PL 

165 '7 

8878 

7264 

OaHiAj; CaHjCOOCJIoC/) 

158 




166 -9 

881778 

71630 

CgHiA; i-CaH^COOC^HsW 

149 




146 '6 

874957 

73281 

^8^1802 j 

161 




160 -2 

887672 

73646 

GgHiA; CHaCOOCoHxs 

169 -2 

8902 

7267 

OaHjaOi,; H.COOG,H,5 

175 *6 

8937 

7308 

CaHA;{H^;eOOH 

300 

i-0562 

90974 

C9H10O2; CACOOCA. 

209 



O9H10O0 ; CeHsCHoCHoOOOH 

279 -8 

1*07115(48'‘7) 

8780 

CoHiA ; C^HioCOOCHa 

192 -9 

0*8942 

**7163 

CeHiaO;; OePLyCOOOaH^ 

187 1 

8861 

7105 

; CgHnCOOCaH^ 

185 *5 

8844 

7097 

C 9 B 18 O 2 ; C4H9COOC4H, 

186 -8 

8847 

7095 

C9H18O*, ; 'i-C4HaCOOG4Hj,('i) 

168 -7 

873599 

70549 

CyH^gOg; C^H^COOCVdlH 

184 -8 

8832 

7092 

; CaH.COOCsHnCi) 

178 -6 

882306 

71148 

CflH.aO^ ; iC.H^COOCgHid^) 

168 *8 

875965 

70662 

O^HisOo ; CH.,COOCyHi5 

191 -3 

8891 

7134 

J HGOOCsHiy 

198 -1 

8929 

7156 

O^oHA; CH(CcH5 ):CH.COOCH3 

259 ‘6 

1-0415 (36“) 

85888 

, OioHiA ; CeH-^OHoCHoCOOCHa 

236 *6 

1-0473 

838-24 

OAO2 ; CaHi;C 06 uH 3 

213 -5 

0*8918 

7024 

Bio ^120^2 j C7H;i5COOC2Hg 

205 -8 

8842 

6980 

CiflthA; OfiHisCOOOgHv 

206 -4 

8824 

6965 

C10H20O2; OgHiiCOOG4H9 

204 *3 

8824 

6978 

C10H2QO2 ; 

203 *7 

8812 

6982 

B10H20O2 '} 7 C 4 H 9 C 0005 Hii(^) 

188 



C10H20O2; G3H7C0006H13 

205 *1 

8825 

6963 

OX0H20O2 ; GsHgCOOO^Hig 

208 *0 

8846 

6946 

C10H20O2; OH3COOC8H17 

210 

8847 

6981 

CiiHA ; CH(C6H6) : CHCOOC2H5 

271 

1-0653 

82143 



703 


— continued. 


V(=Vo multiplied by 


1 + -OalnlSTgi + •0s227158<2+ •0832959«'’ 
1+ •02l0380t+ •0525870t3- •0832960<» 

1 + •039869.4/+ -0817023/3 

1 + -02103 78/+ -0519036/3+ -0814289/3 


1 + •0al0fll/+ -0810118/3+ -0839026/3 

1 + -0392169/+ -0814790/3+ -0837676/3 
1 + •0.210-200/+ -086927/3+ ■0a57461/-3 
1 + -0.,10093/+ -O 5 I 6863 / 3 + -Ogiesss/* 

1 + -0210456/+ -0511684/3+ -0833104/3 

1 + -0398-240/ + -0513670/3+ -0865074/3 
1 + -0.210402/ + -O5I23O6/3+ -0835228/3 

1 + -00108188/ + -05117 06/3+ -0884011/» 

1 + -0896 746 / + - 0526672/3 + - 0822774/3 

1 + -0896956/+ -0518674/3+ -036116/3 
1 + -089864/ + -0516332/3 + -Os23310/3 
1 + -089,6196/+ -0512910/3+ -0822887/3 
^133 instead of Vq 

1 + •0869205(/ - 133) + •05l6428(/ - 133)“ 

V 48.7 instead of Vj 

1 + •0370048(/ - 48 -7) + -Ojl 0869(/ - 48-7 )“ 

1 + - 039301 /+ -0513 406/3+ -0825375/3 
1 + - 039977 / + -0511430/3 + -0831195/3 
1 + -039985/ + - 0511243 / 3 + -08341 10 /“ 

1 + -Oal 0048/ + - 058342/3 + •0,48247/-3 
1 + -02101426/+ -0,127 40-2/3+ -08648Sf/3 
1 + -039791/+ •05l5b80/3 + -08l6568/3 
1+ -0,100217/+ - 05102357 / 3 + -084995/-' 

1+ -0^0178/+ -0513201/3+ -0863052/3 
1+ -0s94 09/+ -05151 61/3+ -0818732/3 
1 + -O398I4/ + •0896 63/'3+ -08*2742/3 
V.J8 instead of Vj 

1 + •0375d09(/ - 36) + -OslOOSaC/ - 36)3 - •0948165(/ - 3 
1 + - 0385515 /- -0531368/3+ •0s488-.d0/3 
1 + -039037/+ -0511894/3+ -0823 030/3 
1 + -O39743/+ -068908/3+ -0832736/3 
1+ -O 39558 /+ - 0511 - 288/3 + -0824548/3 
1 + -O39779/+ -058375/3+ -0836-202/3 
1 + -O39626/+ -O5IO264/3+ -0826427/3 

1 + -039481/+ -0512205/3+ -0825055/3 
1 + -039558/+ -068 6 67/3+ -0841331/3 
1 + -0393-28/ + -05120 48/3 + -0819892/3 
1 + -O 38 O 7 OO/+ -068013.1/3+ -OgllSSO/® 


Molecul 
at Boili 

Liquid. 

ir Volume 
ng Point. 

Gaseous. 

b at 
Boiling- 
Point. 

V at 
Boiling- 
Point. 


m* 




G 

174*2 

32668*0 

0*025332 

0 *003948 

S 

173*7 

32680*0 

5331 

“3947 


173*2 

33500*8 

6170 

3828 

a 

173*6 

32828*2 

5285 

3913 

s 

174*2 

32812*2 

5309 

3931 

E 

173*8 

83676*9 

5161 

3822 

a 

173*3 

32347*8 

5357 

3967 

K 

374*6 

32988*3 

5293 

3919 

a 

173*3 

34157*4 

6074 

3757 

G 

15(>*3 

37071*9 

4054 

3002 

£ 

197*8 

40755*1 

4853 

3694 

Z 

196*2 

35638*6 

5506 

4076 

G 

197*7 

35198*2 

5617 

4159 

G 

197*8 

35270*3 

5608 

4153 

G 

196*8 

34349*5 

5729 

4242 

S 

197*6 

34349*5 

6753 

4*260 

E 

197*8 

35126*2 

5631 

4170 

G 

197*7 

34509*7 

6729 

4242 

S 

200*5 

34661*8 

5784 

4283 

E 

198*2 

33789*0 

5866 

4344 

& 

196*0 

33596*9 

5816 

4329 

E 

196*9 

34749*9 

5666 

4196 

8 

196*0 

34685*8 

5622 

4163 

E 

197*7 

35406*4 

5584 

4135 

G 

196*7 

36930*9 

6474 

4053 

G 

162*3 

45879*6 

3538 

2620 

W 

174*2 

38593*2 

4614 

3343 

K 

170*44 

44262*2 

3851 

2852 

W 

220*1 

37304*1 

5900 

4369 

1 G 

221*9 

36839*7 

6023 

4460 

G 

222*2 

36711*6 

6053 

4481 

G 

22*2*1 

36735*6 

6045 

4476 

G 

•223*4 

35‘^66*4 

6317 

4678 

E 

222*3 

36655*5 

6065 

4490 

G 

221*5 

36169*1 

6126 

4536 

E 

223*0 

35374*4 

6304 

4668 

B 

221*0 

37176*0 

6945 

4402 

G 

220*3 

37720*5 

6840 

4324 

G 

188*17 

42644*8 

4412 

3267 

W 

195*19 

40803*2 

4784 

3542 

W 

245*7 

38232*9 

6426 

4758 

i G 

245*9 

38837*0 

6414 

4749 

G 

246*6 

38385*0 

6422 

4766 

G 

246*0 

38216*9 

6437 

4766 

G 

245*8 

38168*9 

6440 

4769 

G 

244*1 

36911*8 

6613 

4897 

K 

246*4 

i 38281*0 

6437 

4766 

G 

247*1 

38513*2 

6416 

■4751 

G 

245*8 

38673*3 

6356 

i 4706 

G 

213*75 

43557*6 

4907 

! 3634 

W 
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TABLE LXXf 


Name, 

Formula, 

Boiling 

Point. 

Density at 0”, 

Density 

at 

Boiling 

Point. 

Ethyl phenylpropionate, 

0 „H,A; CACHa-CHaCOOCaUs 

248'’*! 

1*0348 

0*80182 

Propyl octylate, . 

; C,H„COOC,Il 7 

2*24 *7 

0*8806 

6867 

Butyl heptylate, . 

0 eHi;C 0 O 04 H„ 

225 •! 

8807 

6839 

Hexyl valerate, 

CuH^aOo ; C 4 H 8 C 000 eHj 3 

223 '8 

8797 

6823 

Heptyl butyrate, . 

CijH 2 ., 0.3 ; 03 H,COOO,H ,5 

225 *2 

8827 

6869 

Octyl propionate, . 

; C 2 H 5 COOC 8 H 47 

226 *4 

8833 

6860 

Propyl cinnarnate. 

OiaHijOa fCIKCsHs) : OHCOOC,H, 

285 *1 

1*0435 

7917 

,, phenyl propionate, 

CiaHijOo; ObH 5 CH 2 .CH,COOC 3 H, 

262 1 

1*0152 

77886 

Amyl benzoate, 

C 12 H 1 A; OaHjCOOC^Hn 

266 



Butyl acrylate, 

; C 7 H 15 COOC 4 H 9 

240 -5 

0*8797 

6746 

Heptyl valerate, . 

O 12 H 24 O 2 ; C 4 lI„COOO,H ,5 

243 *6 

8786 

6708 

Octyl butyrate, 

04311240.3 ; CsHjCOOCsHi, 

242 *2 

8794 

6751 

Heptyl oa[nmte, . 

C„H240.2 : C 5 H„COOC,Hi 5 

259 -4 

8769 

6964 

Octyl valerate, 

CuHaA; O 4 H 2 COOO 8 H 17 

260 -2 

8784 

6618 

Heptyl heptylate, . ’ . 

044H2A; o„Hj 3 COoc,h ,3 

274 *6 

8761 

6496 

Octyl caproate, 

O 44 H. 28 O 2 ; OjHuCOOObH,, 

275 *2 

8748 

6609 

Heptyl octylate, . 

^15^30^2 5 C'7Hi5000G'7Hi5 

289 *8 

8754 

6406 

Octyl heptylate, . 

^15^30^2 ♦ ClgHigOOOCsHiijf 

290 *4 

8757 

6419 

,, octylate, 

O 10 H 33 O,: C^H^gCOOCaHi^ 

305 '9 

8755 

6318 

Acetic anhydride, . 

C 4 Hg 0 . 3 ; (CH.COaO 

138 



Ethyl carbonate, . 

^sHioOs f (^' 2 ^ 15 ) 2^03 

126 



Aceto-acetic ether, 

CgHjoOa ; CH. 5 .C’O.GH 2 COOCoH 5 

180 



Methyl salicylate, 

OgHgO,; UHOoH 4 ,COOCH‘; 

223 



,, oxalate, 

04 He 04 ; CHsOOC.COOCHg 

162 

1*1566 (54“) 




163 *3 

1 1479 (54^) 1 

1*0039 

,, -ethyl oxalate, . 

O 5 HSO 4 ; OH.OOO.OOOCoHs 

173 -7 

1*15565 1 

0*94693 

,, ' maloiiate, . 

CgH 804 ; CHo(C 00 CH 3 ); 

180 *7 

1*1753 

9569 

Ethyl oxalate, 

CgHioOi ; C 2 H 5 OOO.COOC 2 H 5 

186 

1*1025 




186 

1*1030 

87652 

. Methyl succinate, . 

0 «H,o 04 ; COOCH,CH 2 . 0 H 3 COOCH 3 

195 *2 

1*1162 

91200 

Ethyl malonate, . 

0,Hi204 ; CH2(COOC3H,)2 

198 *4 

1*07607 

8623 

Methyl-ethyl succinate, 

^7^12^4 > COOCHgCH^. CB[ 2 .COOC 2 Hg 

208 *2 

1*0925 

86482 

Propyl oxalate, 

08 Ha 404 ; OsH^OOO.COOCsHy 

213 -5 j 

1*0384 

80601 

Ethyl propyl malonate, 

OA404;OH2<ogggg» 

211 

1*04977 

8364 

„ succinate, . 

C 8 H 14 O 4 ; 000 C 2 H 5 .CH 2 .OH 2 .COOC 2 H 5 

217 

1*0718 




216 -4 

1*0696 

82726 

Propyl nfialonate, . 

CgHj A ; CH 2 (C 00 C 3 H ,).2 

228 *3 

1*0*2705 

7997 

Ethyl-propyl succinate, . 

02H„04 ; COOO2H3OH2OH2COOC3H7 

231 *1 

1*03866 

8148 

Butyl oxalate, 

0i„HisO4 ; O4H2OOG.COOC4H, 

243 *4 

1*0099 

780 

Ethyl-butyl succinate, . 

CjoHiA ; COOC 2 H 3 .GH„.CH 2 COOC 4 Ho 

247 

1*02178 

7876 

Propyl succinate, . 

CioHisOi ; COOG 3 H 7 .CH;CH„COOC 3 H 7 

247 -1 

1*0189 

7818 

Ethyl-heptyl oxalate, 

CnH2„04; COOO2IVCOOC7H15 

263 *7 

0*9954 

7549 

Butyl malonate, . 

CnH 2 o 04 ; 0H2(C00C4H3).3 

251 *5 

1*0049 

80007 

Propyl-butyl succinate, . 

0x2Ha)04 ; COOC 3 H 7 CH 20 H 3 COOC 4 Hg 

258 *7 

1*0106 

7759 

,, -heptyl oxalate, . 

C12H22O4; 00003 H 7 .CO 00 ,Hi 5 • 

; 284 *4 

0*9814 

7267 

,, -octyl oxalate, 

C13H24O4 ; GOOO3H7COOO8H17 

291 *1 

97245 

7151 

Ethyl-heptyl succinate . 

C13H24O4 ; COOO2H3CH2CH2COOC7H15 

291 *4 

9850 

7313 

Heptyl succinate, . 

O18H34O4; (COOOjHgOHa)^ 

350 *1 

96185 

6817 

Ethyl monochloracetate, 

C4H,C102 ; Ca^OlCOOGoH. 

145 



,, dichloracetate, 

04HeC].202 ; CHC12C000;H5 

157 *7 



,, trichloracetate, . 

O4H5CI3O2 ; CCI3COOO2H5 

167 



a-iS'Dibronipropyl alcohol, 

CsHeBi-aO; CH2IJr.OHBr.CH2.OH 

219 

2*1682 

1*7635 
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— ecmtinued. 



% 

Vo multiplied by 

Molecular V olu ni e 
at Boiling Point. 

b at 
Boiling- 
Point. 

V at 
Boiling- 
Point. 


Liquid. 

Gaseous. 


1 + ■%nmt+ •0,99212<2+ -OgafigTliS 

221*48 

41724-0 

0*0o5308 

0'0o3930 

W 


1 + *039106^+ *069541^2+ -0825974^* 

270*3 

39850*3 

6733 

“5023 

G 


1 + -Osgilli + •05l2843«2+ •0sl6476«3 

271*3 

39882*3 

6802 

5037 

0 


1 + ■ 039547 c + •066232C2+ •OaSOeSC* 

272*0 

39778*3 

6838 

6063 

G 


1 + -OsgilOC + •0sl3663i?+ •0j9092C» 

270*2 

39890*4 

6773 

5016 

G 


1 -f - 039214 ^+ - 0510430 ^ 2 + *0824376^53 

270*5 

39986*4 

6765 

5009 

G 


1 + - 03841524 + -0858 47442+ -0813206C® 

239*43 

44686*5 

5358 

3967 

W 


1 + -03980984+ -0,50 36042+ -OgSlOeiCS 

246-96 

42844*9 

6741 

” 4251 

W 



247*7 

43157*2 

5739 

4260 

K 


1+ -039 8234+ -0877 7042+ -08251844® 

295*9 

41115*4 

7197 

5329 

G 


1 + - 0388864 + -08944042+ -08261664® 

297-4 

41363-7 

7190 

5324 

G 


1 + - 039004 ^+ - 0510729 ^ 2 + -Ogl 51 16253 ^ 

295*6 

41251-6 

7166 

5806 

G 


1 + -0387554 + -0888494“ + -08247524® 

323*9 

42628*8 

7557 

6591 

G 


1 + - 0386924 + -0886944“+ -082396 54® 

322*6 

42692*8 

7556 

5595 

G 


1 4- •038548?5 + *068843/52 + *0822900^^ ! 

350*2 

43845*8 

7987 

5914 

G 


1 + - 0387104 + -0872174“+ -08-238364® 

349 *u 

43893*9 

7965 

5898 

G 


1 + -0385704 + -0854 534“ + -08298354® 

377-0 

45062*9 

8366 

6195 

G 


1+ - 0385174 + -0871 534“+ -08234644® 

370*2 

45110*9 

8339 

6176 

G 


1 + - 0388624 + -0864 584“+ -08242484® 

404*3 

46352*0 

8722 

6458 

G 



109-9 

32908*3 

3340 

2473 

Z 


1 + -0,1 17 1 14 + -08525964? + -0898 5214® 

138*8 

31947-4 

4345 

3217 

K 



153-8 

36*271*2 

4226 

8129 

B 


’ 

157*0 

39714*2 

3953 

2927 

K 



116*3 

34829*9 

3339 

2472 

K 


V 54 instead of Vj 







1 + -0211991(4 - 54) - -0856 231(4 - 54)“+ -0,22178(4 - 64)® 

117-3 

34934*0 

3358 

2487 

W 


1+ - 03955974 + - 05270554 “- -08520214® 

139*1 

35766*8 

3889 

2880 

Wn 


1+ -03998714+ -08281454“+ -08654664® 

137*6 

36327*2 

3788 

2805 

Wxi 



166*18 

36751 *6 

4539 

3861 

K 



166*2 

86761*6 

4522 

3348 

W 


1 + -04 00304+ -0827 5964“+ -08636984® 

159*72 

37488*3 

4260 

3154 

W 


1+ -039 1 8464+ - 05180854 “+ -08110174® 

185*1 

37744*5 

4904 

3631 

AVu 


1 + -039 14464+ -05164614“+ -03159244® 

184*58 

38529*2 

4791 

3648 

W 


1 + -02100364+ -08740854“+ -08413944® 

215*4 

38953*5 

• 5530 

0 

to 

W 


1+ - 03900444 + -05150974“- -0136904® 

207*8 

38753*4 

5362 

3970 

Wn 



209*0 

39233*8 

5327 

3945 

K 


1 + -00103544 + -0840 9994“ + -08384114® 

209*85 

39105*7 

5344 

3957 

W 


1+ - 03891024 + - 05140024 “+ -0,96694® 

234*6 

40138*6 

5845 

4328 

Wxi 


1 + - 03842454 + - 05239544 “- -0841 6524® 

230*2 

40290*7 

5713 

4230 

Wn 


1 + - 03806444 + -0526 404“ - -0840 1 844® 

258*4 

41347*6 

6249 

4627 

Wu 


1 + - 03872114 + -0513 2424“- -OglOSlC® 

255*9 

41635*9 

6146 

4551 

Wn 


i + O 3869754 + -05158724“- -03848-24® 

257*8 

41643*9 

6191 

4584 

AVn 


1 + -03797624+ -052 1 8374“ - -0825954® 

284*9 

42973*1 

6630 

4909 

Wn 


1 + - 03735334 + -053 6 0484“ - -0899 224® 

269*1 

41996*2 

6408 

4745 - 

Wn 


1 + -03845674+ -0516 6594“ - -081824® 

277*8 

42572*7 

6525 

4832 

Wn 


1+ -03851404+ -05138164“- -0916574® 

315*7 

44630*5 

7074 

5238 

AVn 


1 + - 0383104 + - 05130174 “ - -0912484® 

340*4 

45167-0 

7534 

5679 

Wn 


1 + - 038434 + -05109 84“+ -Ojisogc® 

332*9 

45191*0 

7367 

5455 

Wn 


1+ -03774424+ - 05114394 “- -0944284® 

459*6 

49891*1 

9212 

6821 

Wn 



123*09 

33468*7 

3678 

2723 

S 



143*44 

34485*6 

4159 

3080 

S 



163*85 

35230*3 

4651 

3444 

s 


1+ -0374 0364- - 09177444 “+ -08789434® 

123*96 

39393*9 

3147 

2330 

w 



TABLE LXXi 


Kame. 

Formula. 

r 

Boiling 

Point. 

Density at 0 ®. 

Density 

at 

Boiling 

Point. 

Methyl - a - ^ - dibrompro - 





pioiiate, . 

04 H„Br,>Oa; OH^Br.CHBrCOOCH, 

205 -8 

1-9777 

1-6140 

Ethyl „ ,, 

0 «H«Bro 62 ; GHoBr.CHBr.COOOaHB 

214 *6 

1*8279 

1-4654 

91- Propyl ,, „ 

CHaBr.CHBrCOOOsH^ 

233 

17014 

1-3391 

Methyl cyanide, . 

O 2 H 3 N ; CH 3 OM 

74 

81 *3 



Ethyl ,, 

O 3 H 5 N; CACN 

97 1 

07 

0-80101 

0-70098 

Allyl amine, . 

OgH.N ; 

56 



Propyl „ . 

O 3 H 9 K ; NH 2 C 3 H 7 

49 -6 



Pyroliiie, 


133 


7276 

Diethyl am iiu , 

O 4 HHN ; MHCCaHg), ^ 

66 



leobutyl ,, 

C 4 HJ 1 N ; NH 2 O 4 H 9 * 

67 -7 



Pyridine, 

C 5 H,W 

116 



Valeronitnl, . 

04 Hs,CN 

129 



Piperidine, . 


105 



Aniline, 


184 





183 -7 

1-03790 

87274 



183 -1 

* 


Picoline, 


133 -5 

0-96161 

83258 

Oapronitril, . 

j CsH^CN 

154 



Triethyl amine, 

C„H, 5 N ; NCO^Hs), 

89 



Benzonitril, . 

C,H 5 N; C,HbCN 

191 



Lnticliiie, 

CVH 9 N 

154 


7916 

Collidine, 

CgHnN 

173 


7839 

Dimethyl aniline, . 

OjHuN 

190 


7941 

Ohinoline, 

C<,H,K 

234 



Triallyl amine, 

C„H, 5 N ; NCCjHj), 

165 *5 

8206 

6826 

Tripropyl ,, 

CaH^iN; NCCsH,)^ 

156 -5 

7699 

6426 

Diphenyl ,, 

C. 2 H„N; NHCCjH.fe 

310 


8293 

Diallyi aniline, 

Oi 2 H„N 

244 

9680 

7667 

Dipropyl ,, 

CisHxsN 

245 *4 

9240 

7267 

Di-isopropyl aniline, 


221 

9338 

7504 

Azobenzol, . 

CiaHjoNai C 5 H 9 N : NCoHb 

293 


8256 

Nitrom ethane, 

CH,H 02 

101 



Nitroethane, . 

C 2 HBNO 2 

114 



Nitrobenzol, . 

OeHsHOa 

218 



Ethyl nitrate, 

CsHbNOj 

86 



Isoamyl ,, 


147 



Ethyl sulphide, 

C 4 Hi„S 

91 





46 *6 



Amyl merca})tan, . 

CbH, 2 S 

120 



Methyl disulphide, 

CoH^Sa 

114 



Ethyl sulphite, 

C4H4„S03 

160 



Methyl thiocyanate, 

C 3 H 3 NS 

133 



Mustard oil, . 

C 4 H 5 NS 

148 





151 '3 



Phenyl mustard oil, 

OfHjNS 

219 -8 



Ethoxy-phosphorchloride, 

PCIaOaHBO 

117 -5 

1-30527 

1-13989 

Phosphenyl chloride, 

PClAHs 

224 *6 

1-3428 

1-10415 

Trimothyl phosphate, . 

C 2 H 9 VO 4 ; (CH 3 ) 3 P 04 

197 -2 



Dimethyl - ethyl phos- 





phate, 

C 4 H 11 PO 4 ; {CH 3 ) 302 H 5 P 04 

203 *3 




B = Buff. B = Blsasser. K = Kopp. Pt = Pinotte. 

D = Dobririer. G = Gartenmeister. P = Pierre. S = Sciiff. 
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— continued. 


YtzzzYo multiplied by 


1 -0.^8899815+ •0615041j52+ ■084120U» 

1 + •o;^99128^- -0510801^-+ 

1 + - -0628435152+ *0652020^3 

1 + •0212118^+ -0517780^2+ -0715322153 

1+ -02122776^+ -06204064^2+ *084675153 


1 + -038629515 + *0627351^2 + *083466153 
1 + - 0396653415 + * 06845901152 + * 0845669^3 


1 + -0ol0119i5+ -O5I5077152+ -0824849^3 
1 + -02104-2415+ -0511031^2+ -0821272153 

1 + -038206615+ -0696308^2^ -093372153 
1 + -0..79881i5+ -0512057152+ -091936153 
1 + -O38524815+ -0512529152 - - 0945689^3 


1 + -O0II29O15+ -0547915^2- -0718413/53 

1 + - 0011964315 + - 05180663 ^ 2 + *0878821153 


1 + -021071315+ -073270^2+ *0873 569^3 


1+ -0210230415+ -05187367152- *0061/3 
1 + *03825815 + -0614461152+ *062863/3 

1 + *02105 16/- -0519105/2+ *0713351/3 
1 + *0395*262/- *065766 2/2+ '0877127/" 


1 

1 

Molecular Volume 
at Boiling Point. 

b at 
Boiling 
Point. 

V at 
Boiling 
Point, 


Liq^uid. 

Caseous. 


151-99 

38337-0 

0-0239 66 

0-0.,2936 

W 


178*14 

39041-6 

4563 

3379 

W 


204-09 

40514-9 

5037 

3730 

w 


54*3 

2778-3-8 

1964 

1447 

R 


57-2 

28368-3 

2016 

1493 

S 


78-35 

28633-4 

2736 

2026 

Th 


78*3 

29625-4 

2643 

1957 

S 


78-4 

26342*6 

2976 

2204 

S 


86-6 

24830-1 

3447 

2552 

S 


92-1 




St 


109-1 

26342-5 

4142 

3067 

S 


106*2 

27-279-3 

3893 

2883 

s 


89*4 

31146-7 

2870 

2125 

s 


119*7 

32187-6 

3779 

2798 

s 


108-6 

30265-9 

3588 

2657 

s 


106-4 

36591-5 

2908 

2153 

K 


106-37 

36567*5 

2909 

2154 

Th 


106*1 

36512-6 

2906 

2152 

s 


111-50 

32547-9 

342fi 

2537 

Th 


141-1 

84189-4 

4127 

3056 

S 


15.3-8 

28984-8 

5306 

3929 

s 


121-6 

37152-0 

3273 

2424 

K 


135-1 

34189-4 

3952 1 

2926 

i St 


157-9 

85710-7 

4422 

3274 

! St 


152-4 

37071-9 

4111 

3044 

i St 


139-8 

40595-0 

3444 

2550 

S 


200*3 

34349-5 

6831 

4318 

z 


222-1 

34389-6 

6458 

4782 

z 


203-8 

46680-3 

4866 

3233 

St 


225-2 

41395-7 

5440 

4028 

i 2 


243*1 

42507-8 

5484 

4061 

z 


235-4 

39554-1 

5951 

4407 

z 


220-4 

45319-1 

4863 

3601 

St 


59*5 

29945-7 

1987 

1471 

S 


80*2 

30986-6 

2588 

1909 

s 


1-24-9 

39313-9 

3177 

2353 

K 


90-1 

28744*6 

3135 

2321 

K 


153-6 

33628*9 

4567 

3382 

s 


121-5 

29145-0 

4169 

3087 

p 


62*1 

24581-8 

2526 

1870 

s 


140*1 

31467*0 

4462 

3297 

K 


100*7 

30986-6 

3260 

2407 

P 


148*8 

34669 8 

4292 

8178 

K 


78-2 

32507-9 

2406 

1782 

P 


113-9 

33709-0 

3379 

2602 

K 


113-1 

33973-2 

3329 

2466 

S 


143-4 

39458-0 

3634 

2691 

S 


128-61 

31266 8 

4114 

3046 

Th : 


161-68 

39842-3 

4058 

3005 

Th : 


139-45 

37648-4 

3438 

2546 

W i 

1 


161-45 

33136-8 

4872 

3608 

w 


St = Stadel. 
Th = Tliorpe. 


W = Weger. 
"Wns = Wiens. 


Wn = Wiiikelmauu. 
Z = Zauder. 
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LXXI,— Capillarity and Surface Tension. 


Poisson found that, when a disc 
surface of a liquid, — 


of radius E is pulled vertically upwards from the 
p = 7rE%s, 


where p = force exerted at the moment of separation, 

h == length of the raised column of liquid, 
s = density of liquid, 

and a ^2 - a^j 3E, 


where a is a constant depending on the nature of the liquid. If E is very large then, 
practically, — ___ 


where = specific cohesion of the liquid. 

For any given liquid in contact with a given solid with a definite intimateness of con- 
tact — this intimateness to some extent depending upon the condition as well as upon the 
nature of the solid — there is for every specified temperature a definite angle of contact 
between the liquid and solid surfaces, which is practically independent of the direction 
of these surfaces as regards the vertical. This angle we denote by ^ and sometimes by 0. 

Every liquid behaves as if the thin film forming its exterior surface was in a state of 
tension, because the molecules which form the surface of the liquid are subject to attrac- 
tion (or repulsion) by other liquid molecules only on one side. This tension must be 
expressed in units of force per linear unit, and is usually denoted by a ; it is identical with 
Laplace’s H/2, 

If a solid wall or plate he dipped perpendicularly into a liquid the surface of the 
liquid in the immediate vicinity of the wall will be distorted by the elevation or depression 
of a certain mass of the liquid. This distoition will result from the force a acting through- 
out Z, the length of the wall, at an angle 3- with the vertical, so that the mass of liquid 
displaced will he, — 

la cos 


If 3 he less than 90° the cosine will be positive and the liquid will be raised, while if 
^>90° the cosine will he negative and the effect will be a depression. If the wall be 
circular with radius r we get, — 

and the weight of liquid displaced becomes, — 

2'7r7’a cos 3. 


Putting h for the length of the displaced column of liquid, and supposing the meniscus 
to be hemispherical, we get for its volume, — 

7 rr^(/z + ^73), 

and if cr represents the density of the liquid, its mass will be, — 

TTf^a-Qi ±rj^), 

and therefore, — 

27rra cos 3 == Ttr^crQi ± r/3) == 7rr%cr(l ± r/Sh). 

If the meniscus be a semi-ellipsoid of revolution : — 

27rra cos 3 ~ 7rr^hcr(l ± rJ3h - ± 2r^/274®U). 
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As r is generally very small as compared with. 3^ we may, in most cases, take — 

^TTVa cos & = Trr^^cr, 

and, h=2a cos 3-/r(r ; cos 3- = hrcrl2a. 


il^ow for the same liquid at a constant temperature a, cr, and 3 remain constant, so — 

hccljr^ 

which expresses Jurin’s law. 

When r = 1 we get h—2a cos 3 jo-, 

and if the liquid wets the tube ^ = 0 and cos ^“1, so — 

h ~ 2a/cr = = specific cohesion. 

Between two parallel plates separated by a distance d , — 


k= 2a cos 3 Ida", 

Putting /3 = adhesion constant of the liquid and solid, we get 

cos 3 = PI a, 

and the expression for the height to which a liquid will be displaced in a tube of radius r 
becomes 

h = 2y0/ro'. 

When the liquid thoroughly wets the solid we have, as seen above, 


cos-^=l, 

and therefore, 

a~p. 

As /5 — acos 3y it is evident that p can never exceed a, but in every case, except where 
^”0, the numerical value of p will be smaller than that of a. 

The following are the symbols generally employed and their significations : — 

Surface iension^ or capillarity constant^ H/2 (Laplace) = a ==aV (Gauss): in the tables 
generally given in mgms. per mm. length ; ag gives surface energy per cm.^ in ergs ; 
or surface tension per cm. in dynes. 

Specific cohesion) — H jar {L2ig\diC.Q)"2a^ — 2 ajer \ denotes in mms. the extent 

to which a liquid is raised or depressed in a tube whose radius is 1 mm. 

Adhesion constant, P — a cos 3 : expressed in terms of same units as a. 

Contact angle, = cos~i {pjo). 

When a large drop of liquid rests on a horizontal smooth surface, or a bubble of air 
(or other gas) is formed against such a surface, the drop or bubble will assume, on the 
side furthest from the plane, the figure of a solid of revolution : and if 

H = distance between plane and the point in the surface of the drop or bubble 
furthest from it == maximum thickness of drop or bubble ; 

^ = distance between the point referred to above and the maximum horizontal 
section of drop or bubble = distance between highest or lowest point and the 
plane meeting the surface of the drop ox bubble at every point where the 
tangent to such surface is vertical ; 

then, taking a, 3, and cr with the same significations as before, we get — 

a — (rWj2 in gravitation units = <7<T7i2/2 in absolute units; 

also a — o-H- (2 + 2 cos „ = garWI{2 + 2 cos ^) ,, 

VOL. n. 2 z 



710 


whence, — 

GosS), 

.-.GOS 3 = {W-h^)lhK • 

Since 

a = gcrWI{2 + 2 COS 3) =ga-ll^l‘l cos'^ ~ 

Jt 

H^~4acos^ ^!g<r] 


that is, when tlio surface of a drop or bubblo ceases to bo a portion of an exact spherical 
surface, the maximum thickness of the drop or bubble is quite independent of its 
magnitude. 

cos|- = H/V 2 . 

Ecitvds finds the value of a (square root of the specific cohesion ’’) by measuring the 
angle between the surface-normal and the vertical at two points of different elevation on 
the curved surface of a liquid. If 4> denote this angle and Z the height of the point 
above the plane of no curvature, we get for any point 


Z = a ^2 sin 


Denoting by Z^, ; Zg, <^ 2 ? values as determined for two points such as referred to 

above, we have 

V^2^sin^-sin 

In the case of a drop falling from the horizontal end of a cylindrical tube of radius ?•, 
supposing that at the iiistant of separation the section of the drop at the end of the tube 
is circular with radius we have the surface tension 2?rm round the circumference just 
in equilibrium with^ the total downward force, Le, the weight of the drop + excess of 
pressure of liquid inside over the atmospheric pressure. Put = weight of drop 

27 r?’a = + wTa Or irra = w. 

But this formula is not quite accurate, as the form of the drop at the instant of 
separation is never exactly that assumed. Lord Eayleigh finds that practically 


is much nearer the truth than 
The equation generally used, 


= 3*8m 
ta- 3-1 4159 m. 

10 = 2'7rra, 


IS entirely wrong, as it ignores the change of pressure inside the drop caused by the' 
curvature oi its surface. 

number of drops is supposed to be proportional to 2a/o-, but 
Duclaux found that with a pipette which at 20° 0. gave 100 drops for 5 c. cms. of water 
the following corrections had to be made 


Deduct 


and one more for every 20 drops above 260. 


1 1 

150 1 160 1 170 1 

1 180 

i 190 

200 

210 220 230 

I 240 1 

i 250 1 

1 0 1 

1 1 2 1 2-6 1 

1 3 

i 4 

, 6 

6 7 8-5 

1 10 1 

1 11 1 


12 
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Re veil reports the following results as having been obtained at 15° C. : — 


• 

Liquid. 

Numher of 
Drops to a 
Gramme. 

Weight 

Drop. 

Surface 

Tension. 

a 

Listilled water, 

20 

0-0500 

7-50 

Alcoliol (86°), 

62 

0160 

2-40 

Sulphuric ether, 

90 

0111 

1-66 

Acetic ether, . 

39 

0256 

5-85 

Glycerine, ....... 

24 

0416 

3;60 

Chloroform, 

60 • 

0166 

2-49 

Sulphuric acid, ...... 

28 

0350 

5*25 

Mtric „ 

27 

0370 

5-55 

Hydrochloric „ 

20 

0500 

7-50 

Hydrocyanic „ (i) . . . . • 

25 

0402 

6-03 

„ „ (i) . . . . . 

24 

0420 

6*30 

Ammonia (23°;, 

22 

0454 

6-81 

Caustic soda (36°), 

16 

0636 

2*40 

Silver nitrate solution (equal parts), 

20 

0500 

7*50 

„ „ (i) . . 

20 

0500 

7*50 

j5 (i) 

20 

0500 

7*50 

Turpentine, ....... 

54 

0185 

3-45 

Olive oil, 

47 

0212 

2-18 

Almond oil, ....... 

47 

0212 

2-18 

Sugar solution (10%), i 

20 

0500 

7-50 


J?oisson’s method of detaching a plate or disc of radius r will also serve for the 
calculation of a, etc., according to the following formulae. 


p = force exerted at moment of separation, as before \ 

height of lower surface of the horizontal disc above the undisturbed level of the liquid; 
P = atmospheric pressure per unit area. 

2a + P/i — ^gcrh? = 


— io.jgcT. 

And j? = '7r7'%gcr — 'irr'^gcrj iajga = 27rr^^agor ~ 6 '2S32r^ 

so when r and cr are accurately known, a can he easily calculated — 

a — 0 ‘ 025333 j; 2 y 7 ’ 4 ^o-. 

The “ Method of Ripples ” has been of late years used for the determination of surface 
tension with very satisfactory results. . Putting 

Y = velocity of wave propagation, 

X = wave length, 
n = wave frequency, 
h — depth of liquid, 

Lord Kelvin finds that with a force/ 

, V2 = ^tanh?^ = »2x2 

27r X 
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When a series of waves are propagated on the surface of a liquid the surface tension 
has the effect of increasing the pressure at the crests of the waves and diminishing it in 
the troughs, so — , 


and therefore 


y2 ss 47r^a/X‘^(r)(X/27r) tanh 


27rA 


— {gX/27r+ 27ra/X<r) tanli 


27r/i 


so — 


, a =■• cr^cotli • n^X^j^TT - (jX^jiTt^ 

Now cotli X = cosh x/ sinh x = 1 /tank x = ^ x 5 

/ _1^\ 

• 7Z^X^I27r ~ g'^ijTT^ 


a— 


iirh 

l + e"X 


_ 27r 

- e A 



(0 

(«) 

('^) 


unless h be quite insignificant as compared with X. When X = 0‘5 cm. and h—l'l cm. 
(the limiting values used by Dorsey iu his investigations), wo get 47rA/X=27*6+ ; 

so e "'ir is less than l/(9'69 x 10"), and consequently coth?^' differs from unity by loss 

X 

than l/(4*8 x 10 ") ; when X= 0-5 and = 0*4 the difference from unity ivS only about 1/2300, 
and when h is as small as 0'3 the deviation is only 1/1900 ; so we may, in all cases likely 


to occur in using the method of ripples, take coth = 1 s 

X 

becomes 

= ?}2X2 = grX/2w + 2]ra/Xo- 
'J{X.j'2Tr){g + itT^ajK^iT 


9 _/. 

tanh ^ — ', and equation (r) 
X 

■ (0 

. h) 

This will be a minimuui when p' == 47r2a/XV, which gives for X^,,, (wave-length cor- 
responding to minimum velocity) 

^‘^^/ajgcr , , . • • {/) 

and the minimum velocity will be 

n/2 {a-gla-y . .... (g) 

Thus for water at 0° C. we have given a =77 '74, and by equations (/) and (g) we 

find that 

X,,,= l*78 cm. 

and the minimum velocity = 23*5 cm. /sec. 

In other words, no wave can travel on the surface of ice-cold water with a smaller velocity 
than 23*5 centimetres per second. Acting on Lord Xelviffs suggestion, the term “ waves 
is now confined to such as have wave-lengths not less than X,,,, and the term “ ripples 
(Germ. Erdusehmgen) to those with wave-lengths less than X^, 

When the effect of surface tension is negligible we have what may be termed pure 
“gravitation waves,” and for these the term involving a vanishes and equation (e) becomes 


y2 = (pX/2'jr) tanh 


2^h 


and when X is large compared with h 

'y- sigh 


(h) 
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when X is small in comparison with X 

~ ‘s/^X/StT (y) 

For waves, whose lengths* from crest to crest exceeds X„„ the principal force concerned 
in their motion is gravitation ; for ripples the principal force concerned is surface tension. 
For ripples, as we have already seen, equation (d^) may be written 

(r(n^X^ I27r — 1 4:7r^) ... * (k) 

For the production of ripples a timing fork is generally employed, and if t~ time of 
vibration of fork, then t = and 

a=cr(XS/27r^2^^XV47r2) = {(r/27r)(X3/f2--^X2/^^^ , , . 0 

For convenience in calculation we may write equation (k) as follows : — 

a==(cm^X^/2^)(l ~^/27rn2X) ..... (m) 

or near enongh for all practical purposes. 

a = 0*15915 o-?i2X3(i^l56/^2x) ..... (m^) 

• In actual working the second term within the bracket will be generally small, but not 
always negligible ; three figures of the initial coefficient will be sufficient, except in 
calculating the results of very careful experiments with very accurate apparatus. 

For a liquid of infinite depth in contact with air (or other gas) Lamb gives — 

^ P dyg 

cr + p 27r (cr + p)X 




where p = density of air (or other gas). 

Lenard determined the values of a by observing the oscillations of large spherical 
drops, relieved from the effects of gravitation by being suspended in a non-mixing liquid 
of practically identical density. Patting t for time of gravest vibration about the spherical 
form after distortion, r for radius of drop, he found 


i = (7r/ s/'2) v/cr/-3/a= 2-22144 7<TrS/a . ... (m) 


so 


"" 2t^ 


4*9348 


(^i) 


At 4° C. the period of a spherical drop of water with radius of 2*5 cms., when 
oscillating about the spherical form under the action of surface tension alone, is almost 
exactly 1 second. 

For a spherical cavity of radius r with one free surface, such as an air bubble in a 
liquid, the excess of pressure inside the cavity over that outside is — 


2a/r, 


and for a bubble with two free surfaces and very thin envelope, such as a soap bubble 
floating in air, the difference is — 

4a/f. 

Jager based his experimental method on this difference of pressure — he estimated the 
least pressure that would force bubbles of air from the narrow orifice of a capillary tube 
dipping beneath the surface of a liquid ; the method is better adapted for comparative 
than for absolute measurements. 



TABLE LXXIa.— Capillarity Constants of Water, Alcohol, Benzol, Acetone. Carbon Disulphide, and Ether, (J. C.-E.) 
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m 
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cq cq cq cq cq 
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176 1428 718 061 447 


723 





o 

CD 


00 

lO 

r-4 


OO 

Oi 

lO 

r-H 



o 

CD 

CM 

00 


O 

CD 

CO 

05 

lO 

rH 

t— 

CO 

05 

CD 


CO 

00 


Oi 

lO 

1-H 

CO 

CM 


CO 



O 

CD 

r-H 

1:^ 

CM 

00 

hH 

05 

ia> 

o 

CD 

M 

t- 

CO 

00 




<p 



Cv| 

o 


lO 

CC| 

o 


lO 

CO 

o 

cp 

lO 

CO 

O 

cp 

lO 

CO 

i~H 

(GO 

CD 

CO 

r-H 

cp 

CD 








r*H 




o 




Oi 




C50 




1^ 




<D 




O 





O 




o 




05 




C5 




05 




05 













C<1 












T— 1 




rH 




o 

GO 

(M 


t- 

O 

CM 

ID 

CO 

o 

CO 

CD 

00 

rH 


(^o 

05 

CM 


t- 

o 

CM 

ID 

CO 

O 

CO 

CD 


1 — 1 

ID 

Oi 


00 

G<J 


r— 1 

lO 

(ST* 


C30 

(M 

CD 


ID 

05 

CO 

00 

CM 

CD 

1—1 

ID 

Cf5 

CO 

00 

(M 

CD 

< crq 


G7> 


CO 

-ctl 

CO 

r~t 

o 

CO 

CD 

lO 

CO 

(M 

o 

OS 


lO 


(M 

rH 

<05 

GO 

CO 


CO 

r-H 

o 

00 

i 


O 

O 

o 

o 

o 

o 

o 

Cpi 

CM 

r—l 

CTi 

Ci 

as 

OS 

05 

00 

00 

CO 

00 

00 

GO 


1>- 

t- 

iH 


t- 

1:^ 

CD 


00 

o 

o 


0<l 

CO 


lO 

CD 

l> 

00 

os 

o 

r-i 

c<t 

CO 

Td^ 

io 

CD 

J> 

00 

05 

o 

rH 


CO 

'cH 

lO 


!>■ 

i> 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

OS 

OS 

05 

05 

05 

05 

05 

05 

05 

05 

o 

O 

O 

o 

O 

o 

1 T~C 

tH 

tH 

tH 

rH 

rH 

rH 


tH 

tH 

w 

r-f 

tH 

tH 

rH 


rH 

rH 

rH 

rH 

rH 

tH 

tH 




(M 

(M 







724 




725 


TABLE LXXIo. — Stirface Tension. Values of a. (J. C.-E.) 



Water. 

• 

Alcohol. 

Ether. 

Benzol, 

f 0. 

Mgms. 

Dyaes 

JMgms. 

Dynes 

Mgms. 

Dynes 

Mgms. 

Dynes 


per niTO. 

per cm. 

per mm. 

per cm. 

per mm. 

per cm. 

per mm. 

per cm. 

o 

0 

7-9220 

77-74 

2*569 

25*21 

1*982 

19*45 

3*141 

30*82 

1 

9054 

67 

559 

11 

970 

34 

129 

70 

2 

8883 

40 

550 

02 

959 

22 

116 

57 

3 

8711 

24 

541 

24*93 

947 

10 

103 

45 

4 

8539 

07 

531 

84 

935 

18*99 

090 

33 

5 

8367 

76-90 

522 

74 

923 

87 

078 

20 

6 

8195 

73 

512 

65 

912 

76 

065 

08 

7 

8022 

56 

503 

56 

900 

64 

053 

29*95 

8 

7848 

39 

493 

47 

888 

53 

040 

83 

9 

7675 

22 

484 

37 

876 

41 

027 

70 

10 

7501 

05 

474 

28 

865 

30 

015 

58 

11 

7326 

75*88 

465 

19 

853 

IS 

002 

45 

12 

7151 

70 

456 

09 

841 

06 

2*989 

33 

13 

6976 

53 

446 

00 

829 

17-95 

977 

21 

14 

6801 

36 

437 

23*91 

817 

83 

964 

08 

15 

6625 

19 

427 

82 

806 

72 

951 

28-96 

16 

6449 

02 

418 

72 

794 

60 

938 

83 

17 

6273 

74-84 

408 

63 

782 

49 

926 

71 

18 

6096 

67 

399 

54 

770 

37 

913 

58 

19 

5919 

50 

389 

45 

759 

26 

i 

900 

46 

20 I 

5741 

32 

380 

35 

747 

^ 14 

888 

33 

21 

5564 

15 

370 

26 

735 

03 

875 

21 

22 

5385 

73*97 

361 

17 

723 

16*91 

862 

09 

23 

5207 

80 

352 

07 

712 

79 

850 

27*96 

24 

5028 

62 

342 

22*98 

700 

68 

837 

84 

25 

4849 

45 

333 

89 

688 

56 

824 

71 

26 

4669 

27 

323 

80 

676 

45 

812 I 

59 

27 

4489 

09 

314 

70 

664 

33 

799 i 

46 

28 

4309 

72*92 

304 

61 

653 

22 

786 i 

34 

29 

4128 

74 

295 

52 

641 

10 

774 i 

22 

30 

3947 

56 

285 

43 

629 

15*99 

761 

09 

31 

3766 

38 

276 

33 

617 

87 

748 

26*97 

32 

3584 

20 

267 

24 

606 

75 

736 

84 

33 

3402 

03 

257 

15 

594 

64 

723 

72 

34 

3220 

71*85 

248 : 

05 

582 

52 

710 

59 

35 

3037 

67 

238 

21*96 

570 

41 

698 i 

47 

36 

2854 

49 

229 

87 



685 

34 
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TABLE LXXIo. — coniinuail. 



Water. 

Alcoliol. 

Ether. 

Benzol . 

f c. 










Mgms. 

Dynes 

Mgms. 

Dynes 

Mgms. 

Dynes 

Mgms. 

Dynes 


per mm. 

per cm. 



per mm. 

per cm. 

per mm. 

])oV cm. 

per mm. 

per cm. 

37° 

7’2671 

71-31 

2-219 

21-78 



2-672 

26-22 

38 

2487 

13 

210 

68 



660 

10 

39 

2303 

70-95 

200 

59 



647 

25-97 

40 

2119 

77 

191 

50 



634 

85 

41 

1934 

59 

181 

41 



621 

72 


1749 

40 

172 

31 



609 

60 

43 

1563 

22 

163 

22 



596 

47 

44 

1377 

04 

153 

13 



583 

35 

40 

1191 

69-86 

144 

03 



571 

22 

46 

1005 

67 

134 

20-94 



558 

10 

47 

0818 

49 

125 

85 



545 

24-98 

48 

0630 

31 

115 

76 



533 

85 

49 

0443 

12 

106 

66 



520 

73 

50 

0255 

68-94 

096 

57 



507 

60 

61 

0067 

75 

087 

48 



495 

48 

52 

6-9878 

67 

078 

39 



482 

35 

53 

9689 

38 

068 

29 



470 

23 

54 

9500 

20 

059 

20 



457 

11 

55 

9310 

01 

049 

11 



444 

23-98 

56 

9120 

67-82 

040 

01 



431 

86 

57 

8930 

64 

030 

19-92 



418 

73 

58 

8739 

45 

021 

83 



406 

61 

59 

8548 

26 

on 

74 



393 

48 

60 

8357 

07 

002 

64 



381 

36 

61 

8165 

66-89 

1-992 

55 



368 

23 

62 

7973 

70 

983 

46 



355 

11 

63 

7780 

51 

973 

37 



343 

22*99 

64 

7587 

32 

964 

27 



330 

86 

65 

7394 

13 

955 

18 



317 

74 

66 

7201 

65-94 

945 

09 



304 

61 

67 

7007 

75 

936 

18-99 



292 

49 

68 

6813 

56 

926 

90 



279 

36 

69 

6618 

37 

917 

81 



266 

24 

70 

6423 

18 

907 

72 



254 

11 

71 

6228 

64-99 

898 

62 



241 

21*99 

72 

6033 

79 

889 

53 



228 

87 

73 

5837 

60 

879 

44 



216 

74 
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TABLE LXXIc. — continued. 


fC. 

Water. 

• 

Alcohol. 

Ether. 

Benzol. 

Islgms. 

Dynes 

Mgms. 

Dynes 

Mgms 

Dynes 

Mgms. 

Dynes 



per nim. 

per cm. 

per mm. 

per cm. 

per mm. 

per cm. 

per mm. 

per cm. 

74 

6-5640 

64-41 

r 870 

18-35 



2*203 

21-62 

75 

5444 

22 

860 

25 



190 

49 

76 

5247 

02 

851 

16 



178 

37 

77 

5049 

63*83 

841 

07 



165 

24 

78 

4852 

64 

83 ? 

17-97 



152 

12 

79 

4654 

44 





140 

00 

80 

4455 

25 





127 

20-87 

81 

4257 

05 







82 

4058 

62*86 







83 

3858 

66 







84 

3658 

46 







85 

3458 

27 







86 

3258 

07 







87 

3057 

61*87 







88 

2856 

68 







89 

2654 

48 







90 

2453 

28 







91 

2250 

08 







92 

2048 

60-88 







93 

1845 

69 







94 

1642 

49 







95 

1438 ! 

29 







96 

1234 

09 







97 

1030 ’ 

59*89 







98 

0825 

68 







99 

0620 

48 







100 

0415 

28 
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TABLE LXXId.— S urface Tension. Values of a. (J. C,-E.) 



Water. 

Alcohol. 

Ether. 

Benzol. 

f F. 

Mgms. 

Dynes 

Mgms. 

Dynes 

Mgms. 

Dynes 

Mgms. 

Dynes 


per mm. 

per cm. 

per mm. 

per cm. 

p(‘r mm. 

per cm. 

per mm. 

per cm. 

0 

32 

7-9225 

77-74 

2-569 

25-21 

1-982 

19-46 

3-141 

30-82 

33 

9132 

65 

563 

16 

976 

39 

134 

75 

34 

9037 

56 

558 

11 

969 

32 

127 

68 

35 

8941 

46 

553 

06 

963 

26 

120 

62 

36 

8846 

37 

547 

01 

956 

19 

113 

55 

37 

8750 

27 

542 

24-95 

950 

13 

106 

48 

38 

8655 

18 

637 

90 

943 

07 

099 

41 

39 

8559 

09 

532 

85 

936 

00 

092 

34 

40 

8463 

76-99 

527 

79 

930 

18-93 

085 

27 

41 

8367 

90 

522 

74 

923 

87 

078 

20 

42 

8272 

80 

616 

69 

917 

81 

071 

13 

43 

. 8177 

71 

611 

64 

910 

'75 

064 

06 

44 

8081 

62 

606 

58 

904 

68 

057 

29-99 

45 

7985 

52 

500 

53 

897 

62 

050 

92 

46 

7888 

43 

495 

48 

891 

55 

043 

86 

47 

7791 

33 

490 

43 

884 

49 

036 

79 

48 

7694 

24 

484 

38 

878 

42 

029 

72 

49 

7598 

14 

479 

33 

871 

36 

022 

65 

50 

7501 

05 

474 

28 

865 

30 

015 

58 

51 

7405 

75-95 

469 

22 

858 

23 

007 

51 

52 

7308 

86 

464 

17 

861 

17 

000 

44 

53 

7211 

76 

458 

12 

845 

10 

2-993 

37 

54 

7114 

67 

453 

07 i 

838 

04 

986 

30 

55 

7016 

57 

448 

02 

832 

17-98 

979 

23 

56 

6919 

48 

442 

23*97 

825 

91 

972 

16 

57 

6821 

38 

437 

92 

819 

85 

965 

09 

58 

6723 

28 

432 

87 

812 

78 

958 

03 

59 

6625 

19 

427 

82 

806 

72 

951 

28-96 

60 

6528 

09 

422 

76 

799 

65 

944 

89 

61 

6431 

00 

416 

71 

793 

59 

937 

82 

62 

6333 

74-90 

411 

66 

786 

53 

930 

75 

63 

6235 

80 

406 

61 

780 

46 

923 

68 

64 

6136 

71 

401 

55 

773 

40 

916 

61 

65 

6038 

61 

395 

50 

766 

33 

909 

54 

66 

5939 

51 

390 

45 

760 

27 

902 

47 

67 

5840 

42 

385 

40 

753 

21 

895 

40 

68 

5741 

32 

380 

35 

747 

14 

888 

33 



729 


TABLE LXXId. — continued. 



Water, 

Alcohol. 

Ether. 

Benzol. 

f F. 

Mgnis. 

Dynes 

Mgms. 

Dynes 

Mgms, 

Dynes 

Mgms. 

Dynes 


per mm. 

per cm. 

per mm. 

per cm. 

per mm. 

per cm. 

per mm. 

per cm. 

o 

69 

7-5643 

74-22 

2-375 

23*30 

1-740 

17-08 

2*881 

28-27 

70 

5545 

13 

369 

25 

734 

01 

874 

20 

71 

5446 

03 

364 

19 

727 

16*95 

867 

13 

72 

6347 

73*93 

359 

14 

721 

88 

860 

06 

73 

5247 

84 

354 

09 

714 

82 

853 

27-99 

74 

5148 

74 

348 

04 

708 

76 

845 

92 

75 

6048 

64 

343 

22-99 

701 

69 

838 

85 

76 

4949 

54 

338 

94 

695 

63 

831 

78 

77 

4849 

45 

333 

89 

688 

56 

824 

71 

78 

4751 

35 

327 

84 

681 

50 

817 

64 

79 

4651 

'25 

322 

78 

675 

44 

810 

67 

80 

4551 

15 

317 

73 

668 

37 

803 

51 

81 

4450 

05 

311 

68 

662 

31 

796 

44 

82 

4350 

72*96 

306 

63 

655 

24 

789 

37 

83 

4249 

86 

301 

58 

649 

18 

782 

30 

84 

4149 

76 

296 

53 

642 

11 

775 

23 

85 

4048 

66 

290 

48 

636 

06 

768 

16 

86 

3947 

56 

285 

43 

629 

15*99 

761 

09 

87 

3847 

46 

280 

37 

623 

92 

754 

02 

88 

3747 

36 

274 

32 

616 

86 

747 

26*95 

89 

3646 

26 

269 

27 

610 

79 

740 

88 

90 

3545 

17 

264 

22 

603 

73 

733 

81 

91 

3444 

07 i 

259 

17 

596 

67 

726 

75 

92 

3342 

71*97 

253 

12 

590 

60 

719 

68 

93 

3241 

87 

248 

07 

583 

54 

712 

61 

94 

3139 

77 

243 

01 

577 

47 ^ 

705 

54 

95 

3037 

67 

238 

21-96 

570 

41 

698 

47 

96 

2937 

57 

232 

91 



690 

40 

97 

2835 

47 

227 

86 



683 

33 

98 

2733 

37 

222 

81 



676 

26 

99 

2631 

27 

217 

75 



669 

19 

100 

2529 

17 

212 

70 



662 

12 

101 

2426 

07 

206 

65 



655 

05 

102 

2324 

70*97 

201 

60 



648 

25*98 

103 

2221 

87 

196 

55 

♦ 


641 

92 

104 

2119 

77 

191 

50 



634 

85 

105 

2017 

67 

186 

44 



627 

78 
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TABLE LXXTd. — continued. 


fF. 

Water. 

Alcohol. 

Dtirer. 

Boimol. 

Mgms. 
per rum. 

Dynes 
per cm 

Mgms, 
per mm. 

Dynes 
per cm. 

Mgms. 
per mm. 

Dynes 
per cm. 

Jlgras. 
por mill. 

2-620 

013 

606 

599 

592 

6S5 

578 

571 

564 

557 

550 

543 

536 

528 

521 

514 

507 

500 

493 

486 

479 

472 

466 

458 

461 

444 

437 

430 

423 

416 

409 

402 

396 

388 

381 

373 

366 

Dynes 
per cm. 

25*71 

64 

57 

50 

43 

36 

29 

22 

16 

09 

02 

24*95 

88 

81 

74 

67 

60 

53 

46 

40 

33 

26 

19 

12 

05 

23 98 

91 

84 

77 

70 

64 

57 

50 

43 

36 

29 

22 

106^’ 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

7*1915 

1812 

1709 

1605 

1502 

1398 

1295 

1191 

1088 

0985 

0881 

0V77 

0673 

0569 

0464 

0360 

0255 

0152 

0047 

6*9942 

9837 

9732 

9627 

9521 

9416 

9310 

9206 

9101 

8994 

8888 

8782 

8676 

8569 

8463 

8357 

8251 

8145 

70*56 

,46 

36 

26 

16 

06 

69*96 

86 

75 

65 

55 

45 

35 

24 

14 

04 

68*94 

84 

73 

63 

53 

42 

32 

22 

11 

01 

67*91 

80 

70 

60 

49 

39 

28 

18 

07 

66*97 

87 

2*180 

175 

170 

165 

160 

154 

149 

144 

139 

133 

128 

123 

118 

112 

107 

102 

096 

091 

085 

080 

075 

069 

064 

059 

054 

049 

043 

038 

033 

028 

022 

017 

012 < 
007 

002 

1*996 

991 

21*39 

34 

29 

24 

19 

13 

08 

03 

20*98 

93 

87 

82 

77 

72 

67 

62 

57 

52 

46 

41 

36 

31 

26 

21 

16 

11 

05 

00 

19*95 

90 

84 

79 

74 

69 

64 

59 

53 



_i__ 
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TABLE LXXId. — continued. 



Water. 

Alcohol. 

Ether. 

Benzol, 

f F. 

Mgms. 

Dynes 

Mgms. 

Dynes 

Mgms. 

Dynes 

Mgms, 

Dynes 


per mm. 

per cm. 

per mm. 

per cm. 

per mm. 

per cm. 

per mm. 

per cm. 

143° 

6-8039 

66-76 

1*986 

19-48 



2-359 

23-15 

144 

7932 

. 66 

981 

43 



352 

08 

145 

7825 

55 

975 

38 



345 

01 

146 

7718 

45 

970 

33 



338 

22-94 

147 

7610' 

34 

965 

28 



331 

87 

148 

7502 

24 

960 

23 



324 

81 

149 

7394 

13 

955 

18 



317 

74 

150 

7287 

02 

949 

12 



310 

67 

151 

7179 

65-92 

944 

07 



303 

60 

152 

7071 

81 

939 

02 



296 

53 

153 

6963 

71 

933 

18-97 



289 

46 

154 

6855 

60 

928 

92 



282 

39 

155 

6747 

50 

923 

87 



276 

32 

156 

6639 

39 

918 

82 



268 

25 

157 

6531 

28 

912 

77 



261 

18 

158 

6423 

18 

907 

72 



254 

11 

159 i 

6314 

07 

902 

66 



247 

05 

160 i 

6206 
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Influence of Temperature on Surface Tension, etc. 

|>r all liquids there is a dwdnulion of surface tewsioii with an increase in the 
srature, but the law connecting the two cannot he said to be tlioroughly undeistood. 
f^ollowing empirical equation is frequently employed to denote the relation between 
,:e tension and temperature — 

hnstant f has frequently the value 0, so that — 

I a^--ao(l 

or water and other liquids various values for the constants in these equations are 
in Table LXXIp^. 

nipp gives the following proportional numbers for the surface tension of water up to 
ts critical temperature : — 


i 

Numbers Pro- 
portional to 
Surface Ten- 
sion. 


Numbers Pro- 
portional to 
Surface Ten- 
siou. 


Numbers Pro- 
portional to 
Surface Ten- 
sion, 

f. 

Numbers Pro- 
portional to 
iSurlaco Ten- 
sion. 

b. 

44-2 

100° c. 

31*6 

200° C. 

19*3 

300“C. 

7-2 


43*2 

no 

30-4 

210 

18-2 

310 

6-2 


41*7 

120 

29*1 

220 

17- 

320 

5-5 


40*5 

130 

27-9 

230 

15*7 

330 

4-7 


39*1 

140 

26-7 

240 

14*5 

335 

4*4 


37*8 

150 

25*5 

250 

13-2 

340 

4-1 


36*6 

160 

24T 

260 

12*1 

345 

3*9 


35*4 

170 

23- 

270 

10*9 

350 

3*4 

i 

34*1 

180 

21*9 

280 

9*7 

352-5 

3* 


32*9 

190 

20*6 

290 

8*5 

355 

2-1 

1' 






357-5 

1* 


|us if the surface tension he 77*74 at 0° we get — 


77*74 

ajQQ « X 31 *6 = 55*58 very nearly, 


: does not agree at all with the value calculated from Knipp’s formula — 

aioo = ao{l - (100 X 0-00191 ) } = 62*89, 
ith the value obtained by the compiler 

59*28. 

I) the critical temperature, as there can he no separating surface between a liquid and 
pour, it was supposed that the surface tension would become nil, so that 


aS == aQ(l — — 0 

and 
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None of the fomiilse of this form given for water will give anything near the experi- 
mental value for ^ ; the lowest value for gives 


and the highest — 

Of the formulae of the form — 


^^=556'^ a, 
a 




Wolff and Weinberg's -will give no value for S, but the one adopted by the compiler 
from surface tension results merely, and without any reference at first to the critical 
temperature, gives — 

^-343“ a, 


which is most probably within some twenty degrees of the true value : a pretty close 
approximation starting with a somewhat erroneous hypothesis. 
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Capillarity Constants of Solutions. 

Buligirtsky gave the following empirical formula for the surface tension of aqueous 
solutions : — . 

where — 

oLs — surface tension of solution. 

a^= „ „ pure water. 

p = weight of water in one gramme of the solution. 

^ = „ „ substance „ „ „ 

Z; = a constant depending on the nature of the substance in solution. 

For KIs’Of} at 15® C. he found 

1*1628 nearly, 

and for NH 4 CI at about 16® 0 ., 

1*3895. 

Quincke gives for aqueous solutions : — 

= a„ + Icy ; Le = 7*35 + hy^ 

where y — number of salt-equivalents ’’ (he really employs double the chemical 

equivalents) to every 100 molecules of water, 

Zs == a constant as before. 

For chlorides he finds, employing capillary tubes, 

ifc- 0*1783; 

but by the air-bubble method he gets 

a, = 8*30 + 0*1870 y. 

These equations give moderate approximations for solutions of chlorides and also for 
solutions of magnesium sulphate, potassium carbonate and sodium carbonate, but they 
break down completely for those of potassium sulphate, sodium sulphate, zinc sulphate, 
copper sulphate and sugar. 

Dorsey gives an equation of the form, — 

«-« == otw -H 


where c= gramme equivalents per litre of the solution. The values of k for a few 
substances, as calculated from the work of various investigators, may be thus tabulated : — 


h for 

Volkmann. 

Quincke. 

Sentis. 

Bother. 

Dorsey. 

NaCl, 

1*59 

1-57 

1-57 

1-38 

1*53 

KCl, . 

1*41 

1-57 

1*41 

1*47 

1‘71 

1 K2CO3, . . 

1*78 

1-57 

.. ■ 

1 • . • 

1*77 

1 NajCOg, . 

! 0‘9S7 

1-57 



2*00 

i ZnSO^, 


... 

1*78 


1*86 


Sentis gives the following equation : — 

y\)\u ~ ( 100 -w)a ^/100 + 
where = volume of 100 molecules of water, 
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==5 volume of the mixture of ( 100 ~ 7 i) molecules of water with 7t molecules of the 
anhydrous salt. 

^ = A constant, which, between O’* and 30**, appears to be independent of the temperature. 

This investigator found thatf </> is sensibly constant for all strengths up to saturation for 
salts that have a considerable negative heat of solution, but it increases with the concentra- 
tion for those salts which, when rendered anhydrous, dissolve with an evolution of heat. 
The" limiting value of <j>/n he finds to he 1*66 dynes per cm. for salts with two radicles and 
(3/2) times this, i,e. 2 ’49 dynes, for salts with three radicles. 

Yolkmann gives the following values for k in Quincke’s equation ; — 


BaCl„ 

0*174 

SrCi; 

187 

CaCi;, 

204 

Mgci;, . . 

197 

. . 

159 

NagCl,, 

181 

(NH,);Cl 2 , 

130 


And Bother gives the following : — 

For NaCl, . 

KCl, . 

,, N^a2SO_^, . 

, , K2SO4, . 


K^SO, 

0*153 

^TagSO* 

152 

MgSO^ 

133 


105 


111 

K 2 CO 3 

190 

Na^GOj 

112 


7*357 -p0*1566y 
7*357 + 0-1666?/ 
7-357 + 0*1382^ 
7*357 + 0*1595^/ 


Yalson (about 1870) concluded that the surface tension of salt solutions was a mortdy 
additive property, and that the capillary action of each positive and each negative radiclo is 
constant ami quite independent of that which may he combined with such radicle. The 
following are the numbers given by Yalson for tubes 0-5 mm. diameter, in which he found 
a normal solution of ammonium chloride to ascend 60*9 mms. at 15“ C. 


TABLE LXXIg^. — C apillary Moduli. 


Radicle. 

Equivalent. 

Modulus. 

Radicle. 

E<iuivalent. 

Modulus. 

Ammonium, . 

18 

0*0 mm. 

Silver, 

108 

6*5 mm. 

Lithium, , 

7 

0-05 

Lead, 

104 

5*9 

Sodium, . 

23 

1*2 

Thallium, . 

203 

7*9 

Magnesium, 

12 

1*4 

Cl in chlorides, . 

35*5 

0-0 

Calcium, . 

20 

1*4 

CO 3 in carbonates, 

30 

0*5 

Potassium, 

39 

1*5 

NO 3 in nitrates, 

62 

1*0 

Manganese, 

27*5 i 

2*5 

CgOg in bicarbonates, 

52 

1*1 

Iron, 

28 1 

2*5 

SO^ in sulphates, 

48 

1*2 

Zinc, 

32*5 ! 

2-7 

SO 3 in sulphites, 

40 

1*3 

Copper, . 

32 

2*9 1 

SgOg in thiosulphates, 

56 

1*4 

Strontium, 

44 

2*9 

Br in bromides, 

80 

2*1 

Bariixm, . 

69 

3*9 

I in iodides, 

127 

3*9 

Cadmium, 

56 

4*3 





Employing these moduli, we find that the ascent of barium chloride solution should be 
60*9-3*9 = 57 mms., which agrees with the value obtained experimentally ; for ammonium 
sulphate H = 60*9 - 1*2 = 59*7 mms., and the value obtained by actual experiment is 59-9 ; 
for cadmium sulphate we get H = 60*9 - (4*3 + 1 * 2 ) = 55*4, while experiment gave 56*2 mms. 
The symbols, equivalents, etc,, an-e printed as given by Yalson. 

VOL. II, 3 0 




At a later period, working with tubes of the same dimensions, Yalson found that for normal solutions the “capillary 
contents (ie. height multiplied by the density) is practically constant for many, if not for all, salts ; the product DH seems 
to tend to a limiting value of about 61*7, Of 42 salt solutions examined by this investigator, only three gave lower values than 
61*4, and only a similar number exceeded 62* 
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Hitrate. 

DH 

r~tr-(rHrHrHrH tHrHtHfHprH 

CO^D^OCO'SDOS «5DtO<!OCO'y?SO 

P 
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CO CM kC» xo CO lO OD 0> o CO CO 

p o p c> p p O 9 P tH »7K 

PiHlHrHiHTH 

tt 

OOCDp-jHl^p •^pppiHp 

asooosooco^ ootococo-^^ 

VC5vfJ»jO»OiCilO iuOiOlO>0»OXO 

Sulphate. 

w 

p 

i>. p o -jn p p >o 

(M P P C<l p IH CO P 

CO CO to CO «0 CO to CO 

p 

1*043 

X‘055 

1*035 

1*060 

1*072 

1*076 

1*065 

1*098 

w 

p p pppp p 

O5ooo> ooPPo) i> 

luO xo us U5 XO Ui wo wo 

Iodide. 

w 

p 

Jf.*. p p p 

r-H rH tH rH O 

CO CO CD CO CO 

p 

1*087 
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w 

00 P 

CD ua vb xo CO 

XO XO WO xo xo 
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Kontgen and Schneider, from their investigations on surface tensions and com- 
pressibility, calculated the surface tensions of solutions of the iodides, nitrates, bromides, 
chlorides, hydroxides, sulphates and carbonates of hydrogen, ammonium, lithium, sodium 
and potassium : they expressed the results in arbitrary units (Jid), and from tliese the 
values of a in mgrms./mm. have been computed. 


TABLE LXXIOg. — A. Concentration 0*7 Normal. 


m 

Q> 





Positive Radicles, 





"3 

O 

H. 

NH4. 



K. 


X 


X 

■H 




X. 

cd 

60 

(U 

» 

a. and S.’s 
Units. 

xngm/mm. 

E. and S.’s 
Units. 

mgm/mm. 

R. andS.*8 
Units. 

mgm/mrn. 

R. and S.’s 
Units. 

mgm/mm 

R.and S.^s 
Units. 

mgm/mm, 

I 



112*25 

7*72 

112-27 

7-72 

112-55 

7-74 

112-46 

7-73 

N03 

110-60 

7-60 

112*60 

7-74 

112*81 

7-75 

112-88 

7*76 

1]2-61 

7-74 

Br 

110 88 

7-62 

112-89 

7-76 

112*89 

7-76 

113-01 

7-77 

112-78 

7-75 

Cl 

111-12 

7-63 

113-06 

7.77 

113*20 

7-78 

113-20 

7-78 

113-18 

7-78 

OH 

111-46 

7*66 

108-66 

1 7-47 

113-27 

7-79 

113-41 

7-79 

113-45 

7-80 

SO, 

111*55 

7-67 

113-99 

7-83 

114-23 

7-85 

I 114*14 

7-84 

114-09 

7-84 

CO3 







1 115*65 

1 

7-94 

116-44 

7-93 


B. Concentration 1-5 Normal 


. i 

m ! 

a> 

Positive Radicles. 

p 

H. 

NU4. 

Li. 

Na. 

K. 


< 

X 


IX 


X 


Z 


X 

S) 

{§ 

R. and S.’s 
Units. 

mgm/mm. 

R. and S.’s 
Units. 

mgm/mm. 

R. and S.’s 
Units. 

mgm/mm. 

R. and S.’s 
Units. 

ragm/mm. 

R. and S.’s 
Units. 

mgm/mm. 

I 



113-14 

7.77 

113*23 

7-78 

113-84 

7*82 i 

113-.58 

7-81 

CO 

0 

109-75 

7-55 

113*86 

7*83 

114*22 

7*85 

114*25 

7-86 

113*92 

7*83 

Br 

110*40 

7-59 

114-33 

7*85 

114-43] 

7-86 

114-73 

7-88 ' 

114*68 

7-88 

Cl 

110-88 

7-62 

114*48 

7-87 

115-01 

7-90 

116-05 

7-91 

114*79 

7-89 

OH 

111*45 

7-66 

106*81 

7-34 

116-21 

7-92 

115-87 

7-96 

115*54 

7-04 

SO3 

112*49 

7-73 

116*91 

8-03 

117-61 

8-08 





CO3 





1 


117-64 

8-07 

118-23 

8-12 


The values of a in milligrammes per millimetre correspond to a temperature of 15” C, 
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Jager 

solutions 


found the following values, in dynes per cm.^ at 13“ *5 C., for the various 


Soluti 


Water, 


NaCl, 

19‘9 per cent., 

73-035 

77-479 


10*4 


76-179 

KOI, 

20-5 

}> 

76 ■4-23 

NH4CI, 

10*3 

j j 

74-513 

22-4 

j> 

78-306 


11*3 

J) 

76-668 

MgCIg, 

19-6 

5) 

77-994 


12*3 

J3 

75-654 

NaNOg, 

24*6 

JJ 

74-942 


12*4 

JJ 

74-355 

Na,C08, 

10*3 

J) 

74-255 

SUgM, 

35*2 

JJ 

73-611 

>) 

25'2 

JJ 

73-346 


These values correspond very closely to the following empirical expressions, where p 
denotes the percentage of salt in the solutions : — 


a for hTaCl - a„(l + 0-0226653p + 

„ „ KOI =a„(l + 0-0,23382j?~. 0*0436254/^) 

„ NH4OI =a,,(l + 0-0;315832>-f0*0402842?>2) 

„ „ MgCls -a„(l + 0<l9907i? + 0-0475182i?2) 

„ „ -a,,(l + 0-0o20573j?-0-0446156;>2) 

„ „ ]N-a2CO3-a,(l + 0'i';i62318;;) 

„ „ sugar =a„(l + 0*02012827ji^ + 0*04016l77/>2) 


Quincke found the following values (mgms./mm,) of a for solutions of organic suh 
stances : — 


Solution of gall 

(9%) (sp. gr. 

= 1-0133) a 

= 5*076 

JJ 

,, Venetian soap (1 /4000) ( 

JJ 

0-9983) 

2*681 

ji 

j» JJ 

(1/400 ) ( 

JJ 

0-9992) 

2*672 

J’ 

JJ JJ 

(1/40 ) ( 

JJ 

1-0009) 

2*563 

V 

J, sugar 

(37-7% ) ( 

JJ 

1-1170) 

8-182- 

JJ 

,, tannin 

(10% ) ( 

JJ 

1-0362) 

5*857 

JJ 

,, gum arahic 

(20% ) ( 

JJ 

1-0708) 

7*603 

JJ 

„ isinglass 

(very dilute) ( 

JJ 

1 ) 

6*790 

J3 

,, gelatine 

(very dilute) 1 

JJ 

1 ) 

7*277 

JJ 

,, agar agar 

(very dilute) ( 

JJ 

1 ) 

7*842 


The results obtained by Dorsey by the “ ripple method*’ are highly instructive and 
suggestive ; they are subjoined without alteration in the hopes that they may be of value 
in training students to work by this splendid method. 

t — temperature of experiment. 

n = frequency of tuning-fork employed to produce the ripples. 
p — density of solution. 

Xj = observed wave-length in terms of a scale each of whose divisions corre- 
sponded to 1‘0328 cm. 

= surface tension at f in dynes per cm. 

Ti8= „ „ „18°C. „ „ 


» >> 
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TABLE LXXIg^. — S olutions of Sodium Chloride. 


Grm. Mols. per 
Litre. 

f C. 

• 

n. 

Ai, 

T</p. 

T^. 


0 

16° 

63-07 

0-4858 

73-72 

73-64 

73-34 

0-067 

17 -2 


52 

44 

56 ' 

44 

14 

17 -8 


49 

29 

68 

55 

22 

18 -2 


43 

01 

57 

60 

29 

18 -6 


43 

01 

78 

87 

0 

16 3 

63-07 

4858 

73-72 

73-64 

38 

0-12 

16 -7 


52 

44 

70 

50 

29 

17 *4 


49 

29 

74-08 

99 

46 

17 -7 


40 

72-88 

16 

74-12 

63 

18 '5 


37 

73 

37 

45 

0 

13 -1 

63-07 

4865 

74-03 

73-99 

73-25 

0-17 

13 *5 


59 

73-76 

74-23 

55 

53 

14 *1 


55 

67 

74-52 

92 

51 

15 *0 


54 

52 

75-00 

74-54 

68 

19 -0 


41 

72-92 

74-83 

99 

0 

16 -4 

62-96 

4863 

73-67 

73-59 

73-35 

0-088 

17 -0 


60 

54 

72 

57 

17 

17 *3 


56 

30 

73 

62 

25 

17 -4 

1 

49 

01 

68 

69 

0 

18 *6 

62-96 

4854 

73-25 

73-14 

73-23 

0-37 

19 *3 


39 

72-56 

55 

75 

0-72 

19 -8 


25 

71-91 

91 

74-17 

Ml 

20 *1 


16 

71-45 

74-53 

86 

1-46 

20 


05 

1 70-99 

75-02 

75-33 

0 

19 -3 

62-96 

4842 

' 72-69 

7-2-57 

72-77 

0-397 

20 -3 


37 

47 

73-53 

73-88 

468 

20 *9 


37 

47 

72 

74-17 

549 

21 -3 


33 

28 

76 

27 

62 

21 *4 


24 

71-86 

54 

06 

703 

21 -3 


17 

55 

46 

73-97 

768 

21 *2 ' 


21 

73 

83 

74-32 

0 1 

15 -9 

62-96 

4860 

73-54 

73-47 1 

73-16 

0*34 1 

16 *2 


1 62 

1 16 

74-11 1 

84 

40 I 

16 -5 


1 50 

06 

19 1 

96 

46 i 

16 -8 


i 45 

72-76 

06 i 

88 

52 1 

16 -9 


1 47 

I 92 

40 ‘ 

74-23 

58 

17 -1 


1 41 

65 

30 

16 

64 

17 -2 


40 

56 

38 

26 

76 

17 -3 

i 

40 

56 

72 

61 

88 

17 -4 

1 

i 

i 

31 

19 

69 

60 



762 

TABLE LXXiGg.— Solutions of Potassium Chloride. 


Grrm* Mols, per 
Litre. 

fO. 

n. 


Tilp. 

T,. 

Tis- 

0 

18“*6 

62*87 

0-4854 

73-02 

72-91 

73-00 

0*09 

18 *6 


61 

35 

73-49 

58 

19 

18 *4 


58 

21 

76 

82 

27 

18 *3 


52 

72*93 

75 

80 

35 

18 -2 


53 

98 

74-05 

74-08 

56 

18 *1 


55 

73*07 

52 

54 

0 

18 -7 

62*87 

4855 

72*84 

72*73 

72*84 

0-338 

19 *3 


51 

66 

73-68 

73-88 

557 

19 *9 


49 

57 

96 

74-26 

771 

20 -2 


39 

11 

74*55 

89 

986 

20 *3 


27 

71-66 

62 

98 

1*204 

20 *3 


23 

37 

75-11 

75-48 

0 

18 *0 

62*87 

4863 

73*43 

73-33 

73-33 

0*19 

17 *3 


51 

72*88 

44 

33 

37 

16 *8 


47 

69 

86 

68 

55 

16 *4 


47 

69 

74-46 

74-21 

73 

16 *0 


44 

55 

76-00 

69 

92 

15 *8 


36 

19 

74-96 

62 

0 

21 *1 

62-78 

4860 

73-08 

72*81 

73-28 

0*221 

20 *6 


48 

72-52 

73*14 

54 

446 

20 *3 


43 

72-29 

73*64 

99 

TABLE LXXIa^. — Solutions of Potassium Carbonate, 

J (K,CO, + 2H,0). 

Grm. Mols. per 
Litre. 

f 0. 

n. 

Ai. 

%Ip- 


Ti8- 

0 

18'‘-3 

62*86 

0*4862 

73-38 

73-28 

73*33 

0*22 

19 *2 


50 

72-82 

85 

74-04 

44 

19 *9 



72-04 

97 

27 

66 

20 *4 



71-13 

90 

27 

88 

20 *8 



70-61 

' 74-41 

84 

0 

13 -7 

62*86 

4864 

73*46 

73*41 

72-76 

0*096 

13 -7 


60 

73-28 

73*81 

73-16 

294 

13 *6 


51 

72-86 

74-29 

62 

512 

13 *5 


36 

72-17 

43 

74 

713 

13 *5 


26 

71-70 

95 

74-26 

915 

13 *6 


12 

71-07 

75*14 

74-46 
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TABLE LXXTfly. — Solutions of Sodium Carbonate, J (Xa2COg+ lOHjO), 


Grm. Mols. per 
Litre, 

f 0. 

• 

Xx. 

%h- 

Ti. 

Tis- 

0 

18“ *5 

62*85 

0-4857 

73-11 

73-00 

73-08 

0*061 

18 *5 


55 

02 

20 

28 

187 

18 ‘1 


53 

72-92 

61 

63 

310' 

17 *6 


49 

74 

95 

89 

432 

17 -4 


40 

33 

74*04 

95 

0 

17 -9 

62-86 

4857 

73-14 

73-04 

73-03 

0*115 

17 *6 


55 

05 

42 

36 

228 

17 *1 


48 

72-73 

64 

40 

344 

16 *6 


48 

73 

74-02 

81 

458 

16 *3 


38 

27 

73-99 

73 

574 

15 *9 


37 

22 

74-40 

74*08 


TABLE LXXIOg. — Solutions of Zinc Sulphate, I (ZnR04 + 7 ir,/-)). 


Grra. Mols, per 
Litre. 

f C. 


Xi. 

T,/p. 

Tt, 

Tw 

0 

18“*1 

62-78 

0*4867 

73*40 

73-30 

73-31 

0*129 

18 -7 


50 

72*65 

32 

43 

257 

18 -7 


40 

72*16 

58 

69 

39 

18 *7 


22 

71-47 

64 

75 

0 

17 -7 

62-78 

4864 

73-26 

73*16 

73*12 

0*283 

18 *2 


32 

71-79 

36 

39 

567 

18 -4 


04 

70-51 

65 

71 

0 

18 -6 

62*78 

4867 

73*40 

73*12 

73*21 

0*115 

19 -6 


53 

72*76 

33 

58 

173 

19 -7 


51 

66 

48 

74 

216 

19 -7 


45 

38 

54 ^ 

80 

263 

19 -7 


32 

71*79 

22 

48 

0 

18 *4 

62*78 

4866 

73-35 

73-24 

73-31 

0*0435 

19 *5 


57 

72-94 

73-07 

30 

0887 

20 *2 


47 

47 

72-88 

38 

133 

20 *7 


50 

61 

73-28 

69 

35 

i 

20 -5 


32 

71-79 

73-71 

74-09 
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TABLE LXXT%.— 


Grm. Mols. per 

f 0. 

71. 

^1* 

T,/p. 

Tt. 

rp 

Litre. 




• 




0 

18°-3 

62 -78 

0-4868 

73-45 

73-34 

73-39 

0-0199 

18 -4 


60 

73*08 

11 

17 

066 

18 -8 


56 

72*89 

18 

30 

108 

18 -9 


53 

76 

30 

44 

152 

18 *7 


50 

61 

42 

62 

286 

18 -7 


41 

21 

80 

90 

33 

18 *5 


30 

71*71 

54 

62 

372 

18 *4 


29 

65 

75 

79 

414 

18 -3 


27 

55 

87 

91 

0 

14 8 

62-85 

4870 

73*74 

73-68 

73-20 

0T8 

15 -2 


48 

72*70 

72 

30 

37 

15 -5 


39 

72*31 

74-43 

74-05 

555 j 

15 -9 


22 

71*53 

67 

35 

736 

16 -2 


04 

70*71 

82 

54 

919 

16 -4 


4789 

70*03 

75-06 

81 


Traube investigated the behaviour of aqueous solutions of several organic ii(}aids, and 
the results of his labours arc given below. The numbers denote the heights to which the 
various mixtures ascended in capillary tubes of the same bore. 


TABLE LXXiGg. — Aqueous Solutions of Fatty Acids. 


Concentration. 

Grms. 

k 

Formic. 

Acetic. 

Propionic. 

Butyric, 

Isohutyric. 

Isovaleric. 

Caproic. 

per Litre. 

200 

72-70 

60-68 

46-55 

36-21 




100 

79-16 

68-61 

53-76 

39-78 

38-92 



50 

84-47 

76-06 

63-07 

48-46 

46-75 



25 

86-91 

81-45 

70-56 

57-16 

54-66 

41-87 


12*5 

89-06 

85*10 

77-56 

67-07 

64*57 

53-06 


6*25 ! 





72*56 

61-77 

48-55 

3-125 





78*58 

70-45 

58*59 


TABLE LXXIg^^.— Aqueous Solutions of Alcohols. 


Concenti-ation. 
Crms. 
per Litre. 

k 

Methyl 

Alcohol. 

Ethyl 

Alcohol. 

Propyl 

Alcohol. 

Isopropyl 

Alcohol. 

Butyl 

Alcohol. 

Isobutyl 

Alcohol. 

Isoamyl 

Alcohol. 

200 

100 

60 

25 

12*5 

6*25 

3-125 

61-05 

71-21 

78-04 

83-46 

87-45 

48-71 

60-96 

71-37 

79-06 

83-74 

35*07 

43-65 

54-70 

65*11 

74-32 

35*50 

44-06 

54-60 

64*11 

72-14 

38-46 

49-36 

60-45 

69-07 

76-64 

40-03 

51-06 

62-07 

71-20 

77-05 

45-57 

56-48 

67*08 
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From the preceding and some further investigations Traube compiled the following 
table for convenience of comparison. 


Sub'itanee. 

• 

Grms. 
per Litre. 

Ji, 

Substance. 

Grms. 
per Litre. 

h 

Propionic acid, . 

100 

■ 

53*76 

Triethyl amine 

40 

41*26 

Lactic ,, 

100 

71*51 

Propionitril, . 

40 

63*19 

Butyric . 

100 

39-78 

Ethyl ether, . 

40 

53*33 

Isobutyric . 

100 

38*92 

Oxalic „ . 

20 

64*27 

Ozyisobutyric,, 

100 

68*11 

Anilin, .... 

20 

66*45 

Ethyl alcohol, 

100 

60*96 

Butyl alcohol, 

12*5 

60*45 

Ethylene „ , . 

100 

85*84 

Isobutyl „ 

12*5 

62*07 

Propyl „ 

100 

43*65 

Trimethyl carhinol, 

12*5 

68*11 

Isopropyl „ 

100 

44*06 

Isoamyl alcohol, . 

12*5 

45*57 

Glycerol, 

100 

90*03 

Dimethylethyl carbinol, 

12*5 

60*02 

Acetaldehyde, 

50 

75*50 

Propyl alcohol, 

12*5 

74*32 

Paraldehyde, 

50 

58*36 

Allyl „ . . 

12*5 

81*57 

Propylaldehyde, . 

50 

62*52 

Propyl acetate, 

12*5 

55*54 

Acetone, 

50 

71*47 

Allyl acetate, 

12*5 

64*25 

Allyl alcohol, 

50 

66*46 

Mercaptan, . 

5 

85*30 

Diethyl amine, 

40 

57*73 

Benzaldehyde, 

2*5 

83*33 


Putting m for the molecular weight of the organic acids, the values of hjm work 
out as follows : — 


Grms. per 

him. 

Litre. 

Formic. 

Acetic. 

Propionic. 

Butyric. 

Isobutyric. 

Isovaleric. 

Caproic, 

200 

1-580 

1*011 

0*629 

0*411 




100 

1-721 

1*144 

0*726 

452 

0*442 



50 

1*836 

1-268 

0*852 

551 

531 



25 

1*889 

1*358 

0-954 

649 

621 

0*410 


12*5 

1-936 

1*418 

1-048 

762 

734 

520 


6*25 




847 1 

825 

606 

0-411 

3*125 




910 1 

] 

893 

691 

0-499 


From the preceding Traube concludes that, with two substances of molecular weights 
respectively, if ha and represent the heights to which solutions of the same 
concentration of tlie two will ascend in the same capillary tube, and if and be the 
heights corresponding to another equal concentration, then — 

ha ■” h^ a 
hp — h^^ 7}lp 
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TABLE LXXra'^.— Capillarity Constants of Aqueous Solutions. 

(B) P. Yolkmann^s Experiments. 

E= “Equivalent,” according to Yolkmanu^s nomenclature, really double the true chemical 
equivalent of ihe substance. ^ ^ , 

(r = Specific gravity of liquid at temperature of the experiments, water at 4" 0. being taken 

as 1. 

S = Weight of anhydrous substance dissolved in every 100 grras. of water (according to 
Gerlach’s tables). 

2 /==hrumber of salt “Equivalents” corresponding to every 100 “Equivalents” of water in 
solution. 

and a with usual import. 


Substance 
and Temperature. 

E 

cr 

S 

y 


CS 

Mgms. 
per mm. 

Oynes 
])er cm. 

2NH,G1, . 

107 

" 

1-0758 

35-94 

6*044 

16-36 

8-26 

81-05 

16 “ a , 


0535 

22-42 

3-770 

15-21 

8-01 

78-60 



0281 

10-71 

1-802 

15-04 

7-73 

75-85 

16“ C. to 16 “ C., . 


0760 

35-14 

5-910 

15-37 

8-26 

81-06 



0388 

14*98 

2-520 

15*14 

7-86 

77-13 

2NaCl, . 

117 

1932 

34*19 

5-262 

14-09 

8-42 

82-62 

20 “ C ., 


1596 

27-29 

4-200 

14*14 

8*20 

80-46 



1074 

16-82 

2-588 

14*25 

7-89 

77-42 



0720 

11-25 

1-732 

14-44 

7-74 

76-95 



0360 

5-54 

0-853 

14-70 

7-61 

74-67 

15“ C. to 16 “ C., . 


1987 

34-87 

5-367 

14-13 

8-47 

83-11 



1154 

18-51 

2-849 

14-36 

8-01 

78-60 



0463 

6-91 

1-067 

14-71 

7-695 

76-51 

2KC1, . 

149 

1696 

32-73 

3*954 

13-88 

8-12 

79-68 

16 “ C. to 16 “ C., • 


1011 

17-95 

2*173 

14-26 

7-85 

77-03 



0463 

7*75 

0-963 

14-66 

7-67 

76-26 

MgClj, • . . 

95 

2338 

34*60 

6-553 

14-31 

8-83 

86-64 

15 “ C. to 16 “ C., . 


1694 

27-76 

4-499 

14-29 

8-355 i 

81-98 



0840 

10-95 

2-073 

14-50 

7*86 

77-13 



0362 

4*59 

0-869 

14-76 

7-65 

76-07 

Ca01„ . . . 

111 

3511 

56-19 

9-113 

13-78 

9-31 

91-36 

19 “ C., 


2773 

41-69 

6*761 

13-84 

8-84 

86-74 



1789 

24-98 

4*052 

13-94 

8-22 

80-66 



0971 

12-80 

2-077 

14-24 

7*81 

76-64 



0540 

7-00 

1-135 

14-44 

7*61 

74-67 



0179 

2-41 

0-392 

14-75 

7-51 

73-69 

15“ C. to 16 “ C., . 


3430 

53*76 

8-720 

13-83 

9-29* 

91-16 



2269 

32*34 

5-245 

13-97 

8-57 

84-09 
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TABLE LXXTg*— coBimwed 


Substance 
and Temperature. 

• 

E 

<r 

S 

y 


a 

Mgins. 
per mm. 

Dynes 
per cm. 



M136 

14-87 

2-412 

14-27 

7-95 

78-01 



0552 

6-96 

1-129 

14-61 

7-71 

75-65 

SrCla, . 

158 

3114 

41-35 

4-698 

12*81 

8*40 

82*43 

16° c. to 16° a, . 


2282 

29-13 

3*308 

13*19 

8*10 

79-48 



1204 

14-67 

1*666 

13*90 

7-79 

76-44 



0567 

6-70 

0-761 

14-45 

7-635 

74-90 

Ba01.„ . 

208 

2561 

31-88 

2-769 

12*60 

7*91 

77-62 

2i° 0., 


1951 

24*01 

2-078 

13*04 

7-79 

76-44 



1190 

14-29 

1*237 

13-71 

7-67 

76-26 



0544 

6-53 

0*565 

14-24 

7-51 

73-69 

16° C. to 16° a, . 


2820 

35*13 

3*041 

12*51 

8*02 

78-70 



1822 

21-95 

1-900 

13*24 

7-83 

76-83 



0947 

11-16 

0-960 

14*1)3 

7-68 

76-36 



0497 

5-80 

0-602 

14*49 

7-005 

74-62 

2 NaN 03 , . 

170 

3022 

62-61 

6-583 

12*58 

8*19 

80-36 

12 ° a, 


2301 

43-77 

4-635 

13*05 

8*03 

78-79 



1311 

20-18 

2*137 

13-86 

7-84 

76-93 

16° 0. to 16° C., . 


3623 

80-18 

8-491 

12-37 

8*43 

82-72 



2338 

44-98 

4*703 

13-02 

8-03 

78-79 



1067 

18-17 

1*924 

14-01 

7-75 

76-05 



0490 

7-93 

0*839 

14-63 

7-62 

74-77 

2 KXO 3 , . 

202 

1263 

22-97 

2*044 

13-76 

7-74 

75-96 

14° C , 


0900 

16-82 

1*408 

14-06 

7-66 

76-16 



0466 

7-88 

0*701 

14-56 

7-61 

74-67 

16° C. to 16° C., . 


1347 

24-91 

2*217 

13-63 

7-73 

76-85 



0784 

13-67 

1-216 

14-13 

7-62 

74-77 



0411 

6-96 

0*619 

14-69 

7-695 

74-53 

Na^COe, . . 

106 

1329 

14-39 

2-444 

13-74 

7-78 

76-34 

14° c. to 16° a, . 


0605 

6-19 

1-051 

14-39 

7-63 

74-87 



0283 

2-84 

0*482 

14-73 

7-57 

74-28 

KgCOg, . 

138 

3575 

53-76 

7*016 

13-13 

8-91 

87-43 

16° C., 


2674 

37-07 

4-838 

13-19 

8-36 

82-03 



1576 

19-96 

2-605 

13-71 

7-94 

77-91 



0816 

9-77 

1*275 

14-28 

7-72 

76-76 



0400 

4-69 

0-612 

14-61 

7-60 

74-68 

15° C. to 16° a, . 


4145 

66-95 

8-607 

13-09 

9-2Cm 

90-86 (?) 



3254 

47-49 

6-198 

13-08 

8-67 

i 

85-07 
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TABLE IXKlQ^—contimed. 


Substance 
and Temperature. 

E 

(T 

S 

• 

V 


Mgms. 
per mm. 

a 

Dynes 
per cm. 



1*2314 

31T3 

4*063 

13-31 

8*19 

80*36 



1227 

16-12 

1-974 

13*92 

7-81 

76-64 



0562 

6-61 

0-862 

14*44 

7-63 

74-87 


142 

1119 

13*66 

1-732 

13*95 

7-76 

76-15 

15“ C. to 16“ 0., . 


0781 

9*35 

1T85 

14*24 

7-68 

75-36 



0329 

3-83 

0-486 

14-68 

7-68 

74-38 

K 2 SO 4 , . . . 

174 

0744 

9-91 

1-026 

14*24 

7*65 

75-07 

15“ C. to 16“ C., . 


0360 

4-70 

0-486 

14-66 

7-59 

74*48 

MgSO„ . . . 

120 

2744 

32-01 

4-802 

12-81 

8*16 

80-07 

15“ C. to 16“ C., . 


1497 

16-26 

2-439 

13*62 

7-77 

76-24 



0680 

7-08 

1-062 

14-29 

7-63 

74-87 

CuSO,, . 

159-5 

1775 



13*09 

7-71 

75-66 

15^ C. to 16“ C., . 

i 

1189 ! 



13*64 1 

7-63 

74-87 



0611 



14*28 

7-68 

74-38 



0276 



14*69 

7-56 

74-08 

ZnSO,, 

161 

3981 



11*69 

8-17 

80-17 

15“ C., 


2830 



12*30 

7-89 

77-42 



1798 



13*10 

7-73 

76-86 



1039 



13*82 

7-63 

74-87 



0400 



14*64 

7-66 

74-18 

English oil of vitriol, . 


8278 



6*76 

6-18(?) 

60-64 (?) 

15“ 0., 


6657 



8*44 

7-03 (?) 

68-98 (?) 



4453 



10*81 

7-81 

76-64 



2636 



12*37 

7-815 

76-68 

Hydrochloric acid, 


1190 



12*90 

7-22 

70-85 



0887 



13*42 

7-305 

71-68 



0625 



13*83 

7-35 

72-12 



0242 



14*41 

7-38 

72-42 


By taking the values of S as abscissse, and the corresponding values of a as ordinates, 
Yolkmann found that he obtained points on a curve which approximately conforms to the 
equation \ — 

or7/ = a-7'50, 


where y has the same value as in the table. The following are the instances given by 
him : — 
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2NaCl 

£cy=:a — 7*44; a; = 0T81 ■ 

2 NaN 03 

a:y = a~ 7*55 ; 

.c = 0-102 


= 7*50j ir — OTSl 


xy^a - 7*50; 

a-- 0 -lll 

2 NH 4 CI 

ir?/ = a~7*49; a; = 0*130 

2 KNO 3 

xy^a - 7*53 ; 

a:= 0-102 


a;^ = a-.7*50; aj = 0T31 


xy — a-. 7*50 ; 

a- = 0-105 

2KC1 

a:?/ = a- 7*50; a; = 0*160 

NajCOg 

xy^a — 7*51 ; 

a! = 0-112 

MgCls 

a;2/ = a-7’50; £C = 0*197 

KgCOg 

xy=^a- 7*50 ; 

a: = 0-1 90 

CaCla 

xy = a-7'4:5; a? = 0*202 


xy = a- 7*50 ; 

a: = 0-191 


£ry = a“7*50; a? = 0*204 

NagSOi 

i«^ = a-7*50; 

a; = 0-153 

SrClj 

a:?/ = a~7*50; a* = 0*187 

KgSp, 

xy=^a- 7*50 ; 

a; = 0-152 

BaCl^ 

II 

p 

I 

CO 

II 

0 

MgSO^ 

xy — a- 7*50 ; 

.a; = 0-133 


a’?/ = a-7*50; ,'« = 0*174 1 





The different values for the same substance are the results of different sets of 
experiments. 

Eodenbeck's investigations with mixtures of two liquids, (alcoliol and water ; petroleum 
and chloroform ; alcohol and chloroform ; chloroform and other ; ether and petroleum), 
showed that if ascapillary constant of the mixture, ag^capillary constant of each 
constituent, Vi and V 2 =v’olume of each constituent in the mixture, then 

Duclaux found that if aqueous solutions of two alcohols, or of two fatty acids, have the 
same surface tension, the percentage composition of the two solutions will have a constant 
ratio ; the mean values for this ratio he found to be for — 


Methyl alcohol/amyl alcohol, 
Ethyl alcohol/amyl alcohol, 
Propyl alcohol/amyl alcohol, 
Butyl alcohol/amyl alcohol, 
Capryl alcohol/amyl alcohol, 


33 

17 

9-2 

2-7 

0*061 


Formic acid/acetic acid, 
Butyric acid/acetic acid. 


3 

0*10 


This means that a solution containing 1 per cent, of butyric acid will have the same 
surface tension. as one containing 10 per cent, of acetic acid, etc. 


Surface Tension between Two Liquids. 

When a solid body (c) is in contact with two immiscible liquids a and h, which are 
also in contact with each other, if ^ represent the angle made by the surface of c with that 
separating a and and if 

aaftssurface tension between a and 6, 

^ac— jj jj ^ and c, 

„ „ 6 and c, 

^ah 

O'ab — - aac)/^<^9 -J’ 

8 I) 


VOL. II. 
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Quincke gives the following values for the li(iuids ntontionod 


Ltiuitla, 



''ft 


Mercury, . 

Solution of Na..B.,() — 1 '125 ), 

orco;! 

7-90 

■15-11 


Water, 

r)5-o:( 


42*58 


Alcoliol {(r = 0-791), 

55 '05 

2-()0 

■10-71 


Chloroform, ..... 

SB-OS 

3*12 

40-71 


Solution of HCl (<t=1‘1), 

5ry03 

7-15 

38*41 


Carbon disulphide, .... 

55-03 

3-27 

37-97 

j, ■ « 

Olive oil, ..... 

55*03 

3*76 

34-19 

jj * . 

Petroleum (o' = 0 '7 9 8), . 

56*03 

3*23 

28-91 


Turpentine, 

65*03 

3*03 

25-54 

Water, . . 

Carbon disulphide, .... 

8*25 1 

3*27 

4-26 

55 • • 

Petroleum, ..... 

8*25 

3*23 

3-83 

5 , . . 

Chlorofonn, 

8*26 

3*12 

3-01 

5 J • • 

Olive oil, 

8*25 

3*76 

2-09 

31 

Turpentine, 

8*25 

3*03 

1-18 

Olive oil, . 

Alcohol, 

3*76 

2*60 

0-23 


If in the last equation c represents a fluid, i.e, a gas or a liquid, the whole expression 
will require considerable modification. If c denote air, a and b any two liquids — ^ay a 
drop of h on the surface of a — and if 

^isthc angle between the surface separating a from c and that separating h from c 
outside both liquids ; 

^gsthe angle between the surface separating a from h and that separating h from c; 
^ 3 =the angle between the surface separating a from b aud that separating a from o ; 
a 35 = surface tension between a and b ; 
ttji^ssurface tension between a and c ; 
ajcssurface tension between b and c ; 

then aac/sin 

if there exist a state of equilibrium, and Iho three magnitudes af,r and a«6 may bo 
represented by the three sides of a plane triangle, and the sum of any two of thorn must ho 
greater than the third. So far, no instance has been obsovvocl where thret*. fluid surfaces 
meeting along a common line can be in equilibrium — one of the three tensions a^^,, and 
aab being always greater than the sum of the other two. One pure liquid would always 
spread over the whole exposed surface of another ; thus, as shown by Quincke, a drop of 
pure water will spread over the surface of pure mercury. 

Watson found the following values for a in dynes/cm. at 0® C, : — 


Water/air, 

76-G2 

77-59 

Mercury/air, 

439-07 (?) 

487-04 

Petroleum/air, 

26-45 


Benzol/air, 

23-05 


Water/petroleum, 


35-38 

Water/benzol, 


33-79 

Mercury /water, 

367-90 

375-10 

Mercury /alcohol, 

354-67 

368-63 
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Here we see water /air > water/petroleum + petroleum/air ; the same thing is observable 
from Quincke's numbers already given. 

* TABLE LXXIh. 

In 1888 Quincke found the following values for the surface tension of the substances 
named against air (aa), and against water (a^j) or other liquid where stated. 


Liquid. 

Specific 

Gravity. 



Soda solution, 0*25 per cent., .... 

1 

8-418 

0 

Water, ........ 

Glycerol, . 1 

1 

8*253 

0 

1*2535 

7-348 

0 

Rubsen oil, ....... 

0*9151 

3*348 

1-664 

Rapeseed oil, 

9130 

3*340 

1-700 

Olive oil, ........ 

9152 

3-760 . 

2-296 

Almond oil, .... . . 

9173 

3*515 

2-370-1-761 

Cod liver oil, ....... 

9251 

3*391 

0-878-0-700 

Castor oil, ........ 

9633 

3*830 

1-624 

Almond oil + chloroform, ..... 

1*0123 


1-892-0-622 

Chloroform, 

1-4878 

3*120 

3*010 

Carbon disulphide, 

1-2687 

3-274 

4*256 

Benzol, 

0*8985 

3*123 

1*969 

Petroleum, 

7977 

3*233 

3*834 

Turpentine, ....... 

8867 

3*033 

1-177 

Alcohol, ... .... 

7904 

2*354 

0 

Ether, 

7200 

1-7-10 

1-266 

Egg albumen, 

1*0365 

5-934 

0 

,, ,, ....... 

1*0384 

6-370 to 

0 

,, ,, ....... 


4-913 

0 

Aqueous solution of gall (9 per cent.), . 

1*0133 

6-076 

0 

,, „ Venetian soap (1/4000), 

0*9983 

2-681 

0 

n „ „ (1/400), . 

0*9992 

2-672 

0 

. „ „ (1/40), . 

1*0009 

2-563 

0 

„ „ sugar, 37*7 per cent., 

' 1*1170 

8-182 

0 

,, ,, tannic acid, 10 per cent,, 

1*0352 

5-857 

0 

,, „ gum arabio, 20 per cent.. 

1*0708 

7-603 

0 

„ „ isinglass, ) 

1 

6-790 

0 

„ „ gelatine, V very dilute, 

1 

7-277 

0 

„ agar agar, ) 

Rapeseed oii/egg albumen, ..... 

„ „ /glycerol, 

„ „ /aqueous solution of isinglass, 

Olive oil/diluted alcohol, 

Almond oil/egg albumen, 

„ /NaCl solution, 1 per cent., 

Almond oil + CHClg/soda solution, 

„ ,, /soap solution, 

Cod liver oil/NaCl solution, 1 per cent., 

jj /egg albumen, 

1 

7-842 

0 

i 0*710 

1*415 

2*140^1*688 

0*693 

0*701 

1*261 

0*678-0*119 

0*257 

0*470 

0*400 
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This investigator fotind that the surface tension was practicnll}’ nil botwoon the 
following pairs of liquids : — 

Alcohol, alcoholic solution; alcohol, ether; alcohol, turpentine; benzol, chloroforna; 
benzol, rapeseed oil; glycerol, olivo oil; glycerol, almomlf oil; glycerol, cod liver oil; 
carbon disulphide, ethor; carbon diBulpliidc, benzol; carbon diHulpbitlo, chloroform; 
carbon disulphide, olive oil ; carbon disulphide, turpentine ; pet-rolcuni, mpesoed oil ; 
turpentine, olive oil ; water, a<pteoua solutions. 

Cantor (1892) gives the following values for the surface tensions between 

Mercury and benzol at 20“ G., 34*83 rngr./mm, 

» „ „ „ 72“ a, 28-45 

„ „ amyl alcohol „ 25“ C., 26’67 


TABLE LXXIi. — Surface Tension of Fused Metals, etc. 

Where no numbers are given in the temperature oolnimi it in to bo uiulomtood that the 
experiments were conducted at or very close to the fusion point of the substauco. 




Specific 

Gravity. 


«. 




Substance, 

a ^ 


— 


Mtithud, 

Authority. 




mgma./mm. 

dyncH/cni. 



Antimony, 



7-63 



Palling drops 

t-^iiinohe 




7*8 

38*93 

382*01 

Bismuth, . 



8*02 




Siedoutopf 

»> ... 

2rv 

lO-OO'l 

8*756 

•13 -78 

429*60 

Flattened drops 

j> ... 



8-67« 

43*017 

422*11 


ft ... 

Bromine, . . , 

513 

9*716 

8*5088 

3*90 

41*336 

405*62 

Falling drops 

»» 

Quincke 

Cadmium, . 



17*7 

70*65 

693*27 

>» 

ft . , 



16*84 





)j ... 

312 

7-989 

21 *25 

84*86 

832*82 

ll 


fi ... 

818 

7-9262 

21*24 

84*85 

832‘(51 

Flattened drops 

Siedontopr 

jj ... 

365 

20*991 

83*18 

816*22 

»> 

Cobalt, 

431 

7*8866 

20*638 

80*835 

793*21 


j) 



0-708 



Drops 

Ilerzfeld 

,, ... 

Copper, 

Cold, .... 



6*200 



Bubbles 

Quincke 



15*4 

11*71 



Falling drops 

„ (pure), . 

,, (0*6% imp.), . 

Iron (cast), 



16*4 



i 

Ileydweiler 

Quincke 



6*90 

26*8 

62*24 

610*74 

>» 

ft 

t? >> • 



27*1 



,, 

Herzfeld 

>j >> • • • 



9*80 



Drops 

LeU, ; 



6*712 



Bubbles 




8*34 



Falling drops 

Quincke 

ij • 

835 

10*645 

8*6 

46*66 

447*06 



»> • • . . 


48*2 

472*97 

Eipples 

Grunmach 

ft • 

326 

10*646 

9*778 

61*94 

609*67 

fattened drops 

Siedentopf 

>j • 

389 

10*643 

9*678 

51*02 

600*64 

fi • 

Mercury, . 

498 

10*395 

9*498 

49*369 

484*44 



~ 39 

18*69 

8*66 



falling drops | 

7 J 

Ripples i 

Quincke 

... 

6*767 

46*29 

464*28 

Siedentopf 

Kickel, 

~ 39 


13*369 

40 

392*61 

Grunmach 

Herzfeld 

s> 




9*303 



») 



TABLE LXXIi. — continued. 



go 

Specific 

Gravity. 


a. 




Substance. 


a^. 



Method. 

Authority, 

i 2 

mgms./mm. 

dynes/cm. 







Palladium, 

Phosphorus, . , 



25*26 



Falling drops 
>> 

Quincke 



4*58 



33 

Platinum, . 



17-86 



n 

33 

Potassium, . 



85-74 




33 

Selenium, . 



3-42 





Silver, 



8*55 



5 J 

3) 




15-9 




' 33 




10*16 




Gradenwitz 




13-779 




33 

Sodium, 



52-97 




Quincke 

Sulphur, , 



4*28 



)) 

33 

j) ... 



17*1 

59*85 

687*29 

J5 

33 

Tin, .... 



16-76 






226° 


18*835 




Gradenwitz 


226 


10*643 



JJ 

33 


240 

6-988 


35-9 

352*28 

Ripples 

Grunmach 


226 


17-87 

62*43 

612-61 

Flattened drops 

Siedcntopf 


277 

G-947 

17-72 

61*56 

604-07 

>) 

33 


290 

6*937 

17*66 

61*26 

601*12 


33 

>>•••• 

482 

6*824 

17-58 

59*99 

688*66 

J) 

3 3 


613 

6-759 

17*026 

67*54 

564*62 


3 3 

Zinc, .... 



25*41 



Falling drops 

Quincke 

Rose’s alloy, 

145 



35-0 

343*45 

Ripples 

Grunmach 

Wood’s ,, 

145 



34*5 

388*54 

»> 

33 

Lipowitz’s alloy, 

160 



33*4 

327*74 

>> 

>3 

PbSng, 

215 



39*4 

386*62 

! 

33 

80%Sn + 20%Bi, 

»> a • 

195 

225 


15*9 

15*498 



Flattened drops 
Ripples 

Siodentopf 

Grunmach 

62-6%Sn + 37-6% Bi, 

339 


15*306 



>9 

33 

140 


14*6 



)) 

33 

* 

266 


14*368 



)) 

33 

>1 5 J • 

407 


14*123 



) > 

33 

631% Sn + 46-9% Bi, . 

140 


13*4 



)) 

33 

»1 > » 

175 


13-34 




33 

37%Sn. + 63%Bi, ’. 

296 


13*136 



>> 

•3 

140 


12-25 



,, 

33 

f 9 * 

242 


11-963 ! 



n 

33 

9% J) * 

373 


11-681 



} 3 

3 3 

19-7% Sn + 80-3%Bi, . 

226 


10-6 



» 3 

33 

5 > • 

281 


10*614 



3 i 

33 


417 


10*282 



Drops 

33 

Cane sugar, 



8*63 


j 

Quincke 

Grape sugar, 



9 



. J 

33 

Pectin sugar, 



9*18 



3) 

33 

Spermaceti, 



7*89 



' J 

33 

Paraffin, 



8*14 



3 

33 

Wax, .... 



7*06 



53 

3) 

Glass, 



15*67 



/ 3 


Barium chloride, 



8-29 




33 

Borax, 



17*28 



53 

3) 

Boron oxide, 



9*86 



if 

33 

Calcium chloride, , 1 



9*49 



3 5 


Lithium carbonate, 



7*39 



33 

33 

Lithium chloride, . ' 



8*63 



3 3 

33 

Potassium acetate, 




4*363 

42*81 

3 3 

Traube 

if 1) • 




4*519 

44*34 

> > 

33 
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TABLE LXXTi. — eonfdnued. 


Substance. 

Tempera- 
ture f C. 

Specific 

Oravity. 


a. 

« 

Mulhod. 

Authority. 

mgms./mm. 

dyuca/oiu. 

Potassium arsenate 








(meta), . 




16*426 

161*37 

Drops 

Traubo 

,, bromate, . 




9*739 

95*67 

)» 


,, bromide, . 




9*606 

93*40 

>> 

H 




4*49 



> > 

Quincke 

]] carbonate, . 




17*140 

168*19 


Traube 

j 5 ) > • 



16*33 



)) 

Quincke 




14*82 



1) 


, ’ chlorate, . 




9*038 

88*69 

>} 

Traube 

, , chloride, . 




10*284 

101*91 


> 7 

1 ) 5 ) • 



8*76 




Quincke 

, , chromate, . 




13*868 

136*08 


Traube 

, , dichromate, 




13*790 

136*32 

>f 

* i 

,, trichromate, 




13*400 

131*49 

tt 

7i 

, , cyanato, 




12*232 

120*03 

}$ 

77 

,, cyanide, . 




10*060 

98*62 

)i 

7$ 

, , fluoride, 




14*669 

142*96 

)t 

fi 

, , formate, . 




7*713 

76*69 

i> 

7 7 

,, iodide, 




8*726 

86*63 

f) 

77 

»» n • 



4*84 



n 

Quincke 

,, molybdate, 




16*426 

151*37 

7) 

Traube 

, , nitrate, 




11*141 

109*32 

} ) 

9$ 

)) j > • 



8*35 



)) 

Quincke 

, , nitrite, 




11*219 

110*09 


Traube 

, , phosphate 








(meta), . 




14*335 

140*56 

>» 

77 

, , phosphate 








(pyro), . 




17*997 

176*60 

7t 

>> 

, , seleno- 








cyanate, . 




3*684 

36*17 

)> 

77 

,, silicate, 




1 13*089 

128*44 



, , sulphate, . 



17*36 



>> 

Quiuoke 

Ji >> • 



15*92 



)> 

77 

Traube 

,, thiocyanate 




10*829 

106*26 

}t 

,, tungstate, . 




13*246 

129*97 


77 

Silver bromide, . 



4 



) > 

Quincke 

,, ^ chloride, . 



8*18 





Sodium acetate, . 




4*061 

39*75 

>) 

Traube 

,, arsenate, 




19*166 

! 188*07 



„ am. -phosphate, 



16*79 



n 

Quincke 

,, borate, . 




1 18*231 

178*89 

> if 

Traube 

,, bromide, 




10*762 

105*61 


JJ 

ti J » • 



4*08 



77 

Quincke 

,, carbonate, 



17*88 



77 


>> )i • 



16*24 



77 

II 

jj n • 

,, chlorate, 




21*503 

211*00 


Traube 




9*583 

94*03 



,, chloride, 




11*842 

116-20 

II 


j> )> • 

, , chromate, 



8*41 



7 7 

Quincke 




19*088 

187-30 


Traube 

, , dichromate, . 




16*192 

149*07 



,, cyanide, 




11*141 

109*32 



,, formate, 




7*869 

77*22 



,, molybdate, . 




18*075 

177*36 


II 

,, nitrate, . 




11*842 

116*20 

II 


>» ” • • 



8*66 



>» 

Quincke 
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Substance. 

Tempera- 
ture t° C. 

Specific 

Gr^’avity. 

aK 

a. 

Method. 

Authority, 

ingms/mm. 

dynes/cni. 

Sodium nitrite, . 




12-544 

123’09 

Drops 

Trauho 

,, metaphosphate, 




17-763 

174*30 



,, pyrophosphate, 




25-321 

248-47 

>> 

}> 

propionate, . 




2-259 

22-17 

j j 

» > 

>> • 




2-462 

24-16 



,, stearate, 




1-465 

14-38 

>5 


,, sulphate, 




18-854 

185*01 

»> 


jj 



17*64 



> J 

Quincke 

,, tungstate, 




20-178 

198*00 


Traube 

, , ditungstate, . 




14*725 

144*49 

n 

jj 

,, valerate, 




1-417 

18*90 

j) 

)3 

, , vanadate, 




20*101 

197*24 

>> 


Strontium chloride, . 



8*18 

1 



j J 

Quincke 


Quincke suggested that for all substances at or near their solidifying points, — 


and he gives, — 


a2 = 7ix4'3; 


1 


for Se, Br, S, P, JSTaBr, itBr, AgBr, and KI ; experimental results range from 

3*42 to 4*84 : 

for Hg, Pb, Bi, Sb, NaNOg, KNO 3 , LiCl, NaCl, KCl, CaCls, SrCl^, BaCl^, AgCI, cane 
sugar, grape sugar, pectin sugar, spermaceti, paraffin, and wax ; experimental results range 
from 7*18 to 9*49 ; 

w = 4 

for Pt, Cd, Sn, Au, Ag, Cu, LigCOg, Na^COg, KgOOg, K 2 SO 4 , microcosmic salt, 

borax, glass, and water; experimental results range from 14*8 to 17*9 ; 




for Pd, Zn, and cast iron ; experimental results range from 25*3 to 27’1 : 

n~l2 for JS^a ; experiment gave 53 instead of 51*6 ; 
n—20 for K; eximimenb gave 85*7 instead of 86 . 

Traube's numbers {Ber,, xxiv. p. 3074 et se(i.) have been employed to calculate the 
values of a on the supposition that for water at 0° C., a=7*791, more closely approximate 
to the results of the drop method than 7*6 given by him, 

Siedentopf obtained his results by accurately determining the radius of a flattened drop 
(T) and the radius of curvature of the drop surface (/a), and calculating by means of the 
following formula — 

where x — T//^, and 


lc{x)^2 '\ 24 + l*0178a: + ^ - 16(^ - 1)2. 
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If or —density of the molten substance, 

ctq „ medium in ■vyhich the capillary sxxrface is formed, 

then, 


a^a^((r - cr^j)/2. 


The metliod is elegant and exceedingly useful, so the experimental <laia on wliich ho 
based his calculations are appended. 


For mercury at 16“ C. — 


T 


3-994 

7-4509 

4-047 

7-6537 

4-1176 

7-9002 

4-166 

8-0943 

4-2425 

8-4296 

4-318 

8-7778 

4-365 

8-9422 

4-4016 

9-1231 


For tin — 


at 277“ a 

TiimH. 

T = 4-807 

min. 

6-932 

290 

4-927 

7-231 

432 

6-018 

7-469 

513 

4-656 

6-6686 

For bismuth — 



at 346° 0. 

T= 4-0306 

;u.= G-664 

611 

4-0736 

6-858 

For load — 



at 389“ C. 

T= 4-0307 

6-3674 

498 

4-0359 

G-4304 

For cadmium — 



at 365“ C. 

T= 4-087 

/ji== 6-1683 

431 

4-6709 

6-1203 

For alloy of 80 parts Sn + 20 parts Bi — 


at 226° C. 

T = 4-261 

5-9437 

339 

4-424 

6-3391 

For alloy of 62*5 parts Sn 4- 37*5 parts Bi — 


at 266° C. 

T= 4-227 

/4= 6-0052 

407 

4-2342 

6-0629 

For alloy of 63-1 parts Sn + 46-9 parts Bi— 


at 175° C. 

T= 4-6782 

7-3240 

296 

4-2286 

6-1853 

For alloy of 37 parts Sn + 63 parts Bi — 


at 242° C. 

T= 4-227 

/r= 6-3883 

373 

4-2124 . 

6-4049 

For alloy of 19-7 parts Sn + 80-3 parts Bi— 


at 281“ C. 

T = 4-1 821 

6-5820 

417 

4-2194 

6-7493 
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This investigator gives the following interpolation and extrapolation formulsB — 


mercury, 

= 46-29(1 -O-OgSSlT): 

a^== 6-769(1 -O-OglSer) 

tin, 

62-43(1*-0-0,272t): 

17-87 (l-O-Ojieir) 

bismuth, 

43-78(1 -0-03233t): 

8-765(1 -0-03117t) 

lead:, 

61-94(1 -0-03287t): 

9-778(1 -0-03l66r) 

cadmium, 

84-86(1 -O-O 34 I 9 T): 

21-24 (l-0-03265r) 

alloy (1), 


16-9 (1 - O-OsIOSt) 

» (2). 


14-6 (l-O-Ogligr) 

„ (3). 


13-4 (1 -0-08126t) 

» (4), 


12-25 (I-O-O 3 I 69 T) 

.. (5), 


10-6 (l-O-Ogieir) 


^ = temperature on ordinary Centigrade scale. 


r = 39 

19-226 

^-271 

^-325 

6>-318 

6>-195 

6>-140 

^-140 

6»-140 

^-225 


He also found that if Wg respectively denote the percentage of each ingredient in a 
binary alloy, and if be the specific cohesion of the ingredients separately, then — 


~ specific cohesion of alloy = ^ 2^1 "^^ 20^2 ^ 

-f 


and with none of the preceding alloys did the calculated value differ as much as T5 per 
cent, from that experimentally determined. 

Siedentopfs formulae for mercury, gave for that liquid at 0" C., 

00 = 4:5*656 mgm./mm. 
al^ 6*720 


If is calculated from Oq and the density of mercury at 0^ G., we get 

6*716. 

0 


TABLE LXXIj. — Surface Tension, etc., of Liquefied dases. 

In his researches on liquid air Kipp found that it loses nitrogen readily, so that with 
age its physical properties approximate more and more closely to those of liquid oxygen. 
The following are the mean values of the experimental results obtained with liquid air of 
the age stated : — 


Age in minutes. 

Density. 

a in dynes/cm, 

75 

1 

10*24 

140 

1*05 1 

10*36 

260 

1*1 

11*28 

450 

1131 

13*35 
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Other series gave — 


Age in minuten. 

Density. 

a in dynes/cm. 

Age in minutoa. 

f 

Deimiiy, 

a in dynes/om. 

(A) 115 

135 

145 

240 

265 

280 

295 

320 

362 

370 

385 

410 

(B) 133 

1*026 

1*038 

1*045 

1*09 

1*099 

1*104 

1*108 

1*116 

M24 

1*1245 

1*127 

1*13 

1*037 

10*78 

11*91 

12*38 

12*59 

12*46 

12*79 

12*91 

13*06 

13*14 

13*17 

13*23 

13*18 

11*42 

150 

160 

(C) 67 

112 

18*2 

222 

257 

274 

294 

312 

324 

340 

i-0t7 

l-Of).'} 

0- 9i)5 
1034 
1'0C5 

1- 083 
1-096 
1103 
1-108 
1-114 
1-118 
1-122 

11- 98 

12- 07 

11- 07 

11-28 

12- 00 

12-53 

12- 96 

13- 01 

13-12 

13-24 

13-30 

13-31 


Grunmach gives the following values for liquid air, or rather the liquid residue left at 
about - 190“ G. 


Percentage of liquid oxygen Kg, g gg.g g^.g gg.g g^.g ^g.^ ^g.^ 

ill mixture, j 

Values of a in dynes/cm., 11*61 11*89 12*05 11*90 11*91 12*23 12*61 12*63 

This investigator also gives what he calls the corresponding values of but soiuo 
curious error must have crept into his calculations, as his numbers involve a decreasB in 
density with an increase in the percentage of oxygen. 

Torsch found the surface tension of liquid air — out of which a great deal of the 
nitrogen had already evaporated — to bo about 1*23 mgin./min. or 12*08 dynes/cm., corre- 
sponding almost exactly to the value found by Grunmach for the liquid containing 66*3 
per cent, of ox.vgen. 

Grunmach gives also the following values for a : — 


so. 

at- 26° 

C. ((rj= 1-5016) 

a in dynes/cm., 33-285 

NH, 

„ — 29 

( 0-6703) 

41-778 

ci^' 

„-72 

( 1-6462) 

33-6493 

Pictet’s liquid 

1 „-33 

35-065 

64% SO, + 44% CO, 

h,-60 

( 1-664) 

38-209 (15 years old) 


TABLE LXXIk. — S urface Tension and the Media in contact with the Liquid. 


Lord Kelvin, the first to apply the principles of thermodynamics to the phenomena of 
capillarity and surface tension, proved that when a liquid is in contact with no gaseous 
medium other than its own vapour 

T-f}\r r^J 


i5 = P± 


where jp — pressure of vapour at a point in the curved surface formed within a 

capillary tube dipping in the liquid ; 

P — pressure of vapour over horizontal surface of liquid ; 
a =: surface tension of liquid ; 
o*— density of the liquid; 
p — density of the vapour ; 

r and principal radii of curvature at the point where the vapour pressure 
is p. 
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Where the tube is very fine, the meniscus becomes practically a portion of the surface 
of a small sphere, and r = so — 


= P+ 

(T -p 


-P± 


2a 


P 


( 2 ) 


If 7^ = height to which the liquid would be raised or depressed within the tube in 
virtue of the curvature of its surface, 

and 1}~ height of homogeneous atmosphere of vapour capable of exerting the 
pressure P, 


P = P(1-V1)) . , . . (3) 

Equation (2) may be written — 


i? = P± 


2a 

rcr 1 - pjcr 


= P + Ap 


very nearly ; or if the pressures are expressed in absolute units, 


i?==P±i^^P . , . • (4) 


When p is insignificant compared with cr we have log (i?/P) = - (2a/r)(l/ET) ; 
where KT has the same significance as in the case of the gas equation, py = RT, i.e. the 
pressure on the vapour side of the meniscus will be P ± ghp^ and the pressure on the liquid 
'side of the meniscus must be P ± gliar. The difference between these two pressures, i,e.^ 

gh( -p)^2alr .... (5) 

so a^ghr {or-- p)j2 . , . • (6) 

This equation holds for all media., and not merely for the vapour of the liquid itself, 
In general p is so small compared with or that it may be neglected, and if 7’- 1, h becomes 
and we get as before ; — 

. a»^aV/2, 

or in gravitation units 

a = a^<r/2 


Stockle (curvature of drop method) found that the surface tension of pure mercury 
varied considerably in different media, but the tension rapidly diminished owing to the 
condensation of the gas on the surface of the liquid. The following are his results : — 


Medium. 

Pressure. 

Temperatare. 

Values of a in mgm./mm. 

Oil Projection. 

An hour after- 
wards. 

Vacuum, 

O'O^i to 0-001 mm. 

15° C. 

44-4 

44*4 

Hydrogen, , ... 

Atmospheric pressure 

21 

47-9 

44-2 

Hg and dry air, . 

» 

jf 

48*4 

44-7 

Dry air, 

jj 

17 

48-5 

43-7 

Dry air free from COg, 

>> 


48*8 

44-5 

a> J3 

30 mm. 

» 

48-4 

44-5 

Moist air, . 

Atmospheric pressure 

>> 

49*4 

43-7 

Carbon dioxide, . 


19 

49-0 

44-4 

Oxygen, . 

ft 

23 

48‘7 

44-0 

,, ... 

30 mm. 

JJ 

48-4 

44-0 

Nitrogen, . 

Atmospheric pressure 

16 

49-8 

44-6 


10 mm. 

» i 

1 

49-9 

44-6 
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The diminution in the value of the surface tension takes place very rapidly in hydrogen, 
but slowly in the comparatively inert nitrogen. 

(1. Meyer sought to eliminate the effect of gaseous condensation hy moasiiring the waves 
on a jet of mercirry projected into various gases. Ho obtained the following values for a : — 

In air, ..... 51*5 mgm./mm. 

„ oxygen, .... 51-4 

„ nitrogen, .... 50*5 

„ carbon dioxide, . . ,49*6 

„ hydrogen, . . . .56*5 

These are much higher than Stockle’s initial values, the reason being that Meyer’s 
measurements were made with an absolutely clean surface of mercury, while in the other 
case a short time must elapse before any measurement could be made, and a certain amount 
of surface contamination must have occurred. 

P. Yolkmann, experimenting in moist air, under a pressure of 750 millimetres of ice- 
cold mercury, obtained the following results with pure water at various temperatures 


f 0. 


Values of a. 

Value of 

or-p. 


Dynes/cm. 

0'^ 

0*99860 

7-683 

75-40 

16-388 

2*5 

872 . 

663 

75-11 

326 

6 

874 

623 

74-82 

265 

6 

873 

002 

74-61 

223 

7-6 

867 

680 

74-39 

180 

10 

850 

643 

74-03 

109 

12*5 

826 

506 

73-67 

038 

15 

793 

469 

73-30 

14-969 

17*5 

763 

432 

72-94 

901 

20 

706 

396 

72-67 

834 

22*5 

652 

366 

72*20 

764 

25 

692 

317 

71-81 

694 

30 

464 

236 

71-02 

651 

35 

30 

16 

70*2 

40 

40 

13 

08 

69*6 

29 

For anilin he gets — 

12^*5 1 1*0272 

4-55 1 

44*7 1 

8-87 

17 5 

1*0228 

4-49 1 

44*1 

8-78 

For benzol — 

12°-5 

0-88701 

1 3-044 1 

1 29*86 , 

I 6-864 

17 ’5 

88173 

I 2-971 

1 29*16 1 

1 6-739 

And for toluol- 

12“ *5 

0-86964 

2-962 

29*07 

6-813 

17 *5 

86512 

2-906 

28*52 

6-719 


For most liquids o- and p differ so widely, at anything like ordinary temperature and 
under ordinary atmospheric pressure, that p may be left out of our calculations without 
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causing any appreciable error ; but- under increased pressures and at increased temperatures, 
more especially when approximating to the “ critical state,’’ it must be taken into account. 
A. van Edlip determined the height (H) to which a mixture of ethylene (critical tempera- 
ture about 10° 0. and critical j^ressure about 51 atmospheres) and methyl chloride (critical 
temperature about 142° G. and critical pressure about 73 atmospheres) would, itnder 
various conditions, ascend in a tube whose radius was 0*1 mm. 


f 0. 

Pressure in 
Atmospheres. 

H. 

f a 

Pressure in 
Atmospheres. 

H. 

10°*4 

3-60 

39-33‘ 

23°*00 

5-25 

36-00 

10 -2 

15*30 

30-13 

23 -14 

20-62 

25*16 

10 -4 

19-54 

29*96 

23 -08 

26*45 

23*20 

10 -6 

23-61 

23-50 

23 -15 

30-64 

18-50 

10 ‘3 

29-50 

19-64 

23 -05 

35*20 

15-53 

10 *2 

32-17 

17-74 

23 -15 

40-71 

12-40 

10 '3 

37-92 

14*24 

23 -07 

41-56 

5 11-79 

10 -2 

39-65 

13-49 

23 -00 

43-26 

10-92 

10 *4 

44-05 

10-55 

23 -02 

45-85 

9*71 

10 '3 

46-28 

8-67 

23 -07 

50*74 

1 7*39 

10 -4 

49-10 

6*55 

23 -07 

52-84 

6-20 

10 *2 

52-04 

3-63 

23 -00 

54-11 

4-92 

10 -3 

65-20 


23 -00 

59-15 ±0*09 



TABLE LXXIl. — E elations between Surface Tension and various 
other Physical Properties. 

Rbntgen and Schneider investigated the relations between surface tension and com- 
pressibility, and they gave the following values for the “ relative compressibility ” of 
the various solutions whose surface tensions have already been given on page 759. 


Substance in Solution. 

Relative 

Compressibility. 

Substance in Solution. 

Relative 

Comjiressibility. 

0*7XormaI. 

1*5 Normal. 

0-7 Normal. 

""S 

1 

ip 

T"i 

Hydrogen nitrate, 

0-990 

0-980 

Lithium sulphate, 

827 

682 

„ bromide, . 

986 

972 

Sodium iodide, . 

939 

802 

„ chloride, . 

976 

954 

„ nitrate, . 

934 

878 

Water, 

TOGO 

1-000 

,, bromide, 

932 

870 

Hydrogen sulphate, . 

0-984 

0-942 

„ chloride, 

922 

849 

Ammonium iodide, . 

979 

960 

,, hydroxide, 

875 

761 

„ nitrate, . 

976 

953 

„ sulphate, 

817 


„ bromide, . 

973 

951 

„ carbonate, 

801 

644 

„ chloride, . 

961 

933 

Potassium iodide, 

954 

913 

„ hydroxide, 

1-010 

1-009 

„ nitrate, 

948 i 

901 

„ sulphate,.. 

0-887 

0-808 

„ bromide, , 

947 

894 

Lithium iodide, . 

955 

918 

„ chloride, . 

931 

872 

„ nitrate, 

945 

893 

„ hydroxide,. 

884 

779 

„ bromide, 

943 

887 

,, sulphate, , 

828 


,, chloride, t 

933 

868 

„ carbonate, . 

813 

669 

„ hydroxide, . 

888 

782 
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ioy give the empirical equation 

K5i»=V„(l + ai!)M 

I K denotes Laplace's constant 5 
B „ tlic comprossilnlity; 

^ V „ tbe volume at f C. under 1 atmosphere pressure of 1 kgm. of the vapour 

? of the liquid concerned ; 

„ the volume of 1 kgni. of the liquid or solution at f 0 * 


TABLE LXXIm, 

The following table gives the actual exponmeutal results obtained by those investi- 
*rs, as far as density, compressibility, etc., are concernod ; unfortunately they have not 
n us the results referring to surface tension* 

molecular weight of the dissolved substance ; 

» percentage of substance in the solution ; 

» number (relative) of molecules of substance to 1 grm. of water- ^ : 

m 100 

s=f density of solution at f 0 . 
relative compressibility detemined at C, 


; Substance dissolved. 

m. 


71. 

d. 

(3. 

c. 

a 









^plrbgetr nitrate. 

62-89 

8-84 

1542 

1-0458 

17”-9 

0-958 

17''-92 



4-21 

697 

0212 

17 -9 

98 1 

94 

0 ^ 1 '^ bromide, 

80*76 

10-77 

1495 

0781 

18 -0 

960 

72 

JS* .r. 


5-23 

i 684 

0368 

18 •() 

981 

81 

rV ,i chloride, 

36-37 

5-24 

1520 

0244 

18 -0 

918 

98 



2-51 

707 

0111 

17 -9 

974 

50 

Water, .... 

17-96 



0-9987 

18 -0 

1-000 

18 -00 

Hydrogen sulphate, 

97-82 

12-70 

1487 

1-0857 

18 -1 

0-921 

17 -98 



6-57 

719 

0420 

18 *0 

969' 

72 

Ammonium iodide, 

144-55 

17-77 

1495 

1285 

18 ‘0| 

910 

59 



9-14 

696 

0620 

18 *0 i 

954 

61 

„ nitrate, 

79-90 

12-60 

1804 

0529 

18 *0 

893 

94 



10-87 

1526 

0452 

18 -0 

906 

18 -30 



6-23 

834 

0255 

18 -0 

945 

17 -68 



5-26 

695 

0211 

18 -0 

954 

75 

„ bromide, . 

97-77 

12-81 

1503 

0745 

18 -0 

910 

■ 91 



6-41 

701 

0357 

18 *0 

953 

94 
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TABLE LXXIm. — continued. 


Substance. 

t 


n . 

d . 

f 0 . 

y 

c. 

0 . 

Amnionium chloride, . 

53*38 

7*23 

1459 

1*0210 

l 7“-9 

0*903 

17 °- 9 l 




3*51 

682 

0096 

18 -0 

946 

79 

J 5 

hydroxide, 

34*97 

4-66 

1400 

0*9889 

18 *0 

974 

64 




2*30 

672 

9938 

18 *0 

992 

91 

5J 

sulphate, . 

131*84 

16-22 

1562 

1*0968 

18 *0 

732 

78 




8-74 

726 

0495 

18 -0 

849 

81 

Lifchiui 

ri iodide, . 

133*55 

16-63 

1494 

1380 

18 *0 

888 

88 




8*49 

695 

0656 

18 *0 

940 

88 

n 

nitrate, . 

68*90 

9*29 

1486 

0554 

18 *0 

871 

82 




4*35 

694 

0264 

18 *0 

935 

81 

1 ) 

bromide, 

86-77 

11-78 

1539 

0895 

18 *0 

866 

64 




5*84 

716 

0422 

18 *0 

933 

71 


chloride, 

42*38 

6*07 

1524 

0339 

18 *0 

856 

88 




2*93 

712 

0160 

18 *0 

927 

90 

») 

hydroxide. 

23-97 

3*39 

1464 

0380 

18 *0 

798 

82 




1*61 

684 

0178 

18 *0 

897 

IS’-Od 


sulphate, 

109*86 

14*16 

1502 

1249 

18 *1 

655 

18 -16 




7-14 

700 

0601 

18 -1 

813 

17 -78 

Sodium iodide, 

149-54 

18-75 

1542 

1647 

18 *1 

859 

17 *99 




9*51 

703 

0781 

18 *1 

924 

18 *00 

)> 

nitrate, . 

84-89 

11-41 

1517 

0791 

17 -9 

851 

17 -87 




10*38 

1364 



8 C 8 

62 




5*70 

719 

0383 

18 *1 

920 

79 


bromide, . 

102*76 

13*44 

1611 

1119 

18 *0 

850 

69 




6*87 

718 

0541 

18 *1 

921 

82 

» 

chloride, . 

58*37 

8*27 

1644 

0585 

18 *0 

833 

96 




4*05 

724 

* 0278 

18 *1 

914 

18 13 

55 

hydroxide, 

39*96 

6*70 

1513 

0634 

18 1 

768 

17 *68 




2*74 

705 

0298 

18 *0 

880 

17 '78 

55 

sulphate, . 

141*82 

10*22 

706 

0829 

18 *0 

802 

18 *35 

55 

carbonate. 

105*85 

13*78 

1610 

1460 

i 17 '9 

629 

17 *59 




6*94 

704 

0716 

18 *0 

796 

99 

Potassium iodide, 

165*57 

19*70 

1482 

1646 

18 0 

871 

85 




10*27 

691 

0794 

18 *1 

933 

66 

55 

nitrate, 

100*92 

12*84 

1480 

0836 

18 *0 

865 

76 




6*45 

684 

0405 

i 18 *1 

932 

18 *00 

55 

bromide. 

118*79 

14*90 

1474 

! 1156 

18 *0 

864 

03 




13*93 

1362 

1041 

18 *0 

872 

13 




7*68 

700 

0545 

18 *0 

930 

05 

55 

chloride, 

74*40 

9*90 

1479 

0636 

18 *1 

850 

09 




4*88 

690 

0300 

18 *0 

920 

17 *92 

55 

hydroxide, , 

55*99 

7-72 

1475 

0697 

18*0 

780 

81 




3*71 

688 

0330 

18 *0 

886 

74 

55 

sulphate, 

173*88 

9*30 

589 

0764 

18 *0 

834 

61 

55 

carbonate, 

137*91 

16*94 

1479 

1577 

18 *0 

642 

81 




8*69 

69 Q 

0778 

18 *0 

801 

18 *03 
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TABLE LXXIn. 
With the hydrocarbons OiiH2a+2 Bartoli found that 

a^lc<r 


is very nearly constautj when c = specific heat of the liquid substance. 


Formula. 

fO. 

a%. 


c. 

Range of c. 

a^Ccr. 

CgHi, 

ir 

6-938 

0-6863 

0*5042 

16' 

C. to 37° 0. 

17-160 


12 

6-640 

7296 

4841 

17 


50 

18-980 


12 

6-627 

7202 

4869 

18 

JJ 

51 

18*900 

CH 

11 

6-717 

7375 

5111 

12 


19 

17-820 

n Ti 
^^9^20 

14 

6*757 

7513 

5015 

13 


18 

17-930 


13 

6*904 

7617 

5058 

14 


18 

17-920 

CllHg, 

14 

6*965 

7718 

5032 

14 

JJ 

19 

17-930 

C12H26 

13 

7*106 

7826 

5065 

14 


20 

17-930 

CisH,s 

14 

7*190 

7922 

4987 

15 


21 

18-200 

CuHso 

13 

7*252 

8040 

4995 

14 

>) 

21 

18-060 

GlsHgg 

13*3 

7*366 

8137 

4991 

15 

>> 

21 

18-135 

C16H3, 

14 

7*416 

8200 

4964 

15 


22 

18-220 


TABLE LXXIo. — Surface Tension, Critical Temperature, Molecular Dimensions, etc. 

Eotvos has shown that for many liquids d{a'd)ldt is a magnitude independent both of 
the nature of the liquid and of the temperature, v denoting the “ molecular volume ” of the 
liquid, i,e, the molecular weight divided by the density ; or the rate of variation with 
the temperature of the product of the surface tension of a liquid by its molecular domain 
raised to the power | is the same for all liquids,” From this it follows that if $ denote 
the temperature at which a, and consequent av^, = 0, then, — 

• av^ = J€(6 - 1). 

Ramsay puts this equation in a slightly different form — 

avl^k{^ - d--t)^k{T d\ 

where S- is the critical temperature, d a constant, and t = J-jf, or the temperature reckoned 
downwards from the critical temperature. When pretty close to the critical temperature 
the equation given by Rose-Innes — 

(where X = a constant not differing widely from 0*03), yields results more in acco; ^ce with 
experimental ones. 

Eotvos found 

d{av^)ldt- -0*227, when a is given in mgms./mm. 

= - 2*227 when a is given in dynes/cm. 

Therefore — 

av^ ^ 2*227(^ - 2^) = 2*227(^ 2*227(t - d). 

As t?=M/cr, this last equation gives us — 
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giving us a method for determining the molecular weight of a liquid body from its surface 
tension. For this purpose we need not determine or d experimentally; determinations 
of a at two or three temperatures will supply us with all the data we require for our calcu- 
lations. * 

If we knew the true values of M and o-, the value of k as calculated from them should 
he the same under all conditions'; but cr we know varies with the temperature, and so also 
does M, as unquestionably the degree of “association” varies somewhat with the tempera- 
ture. Eotvos found that for liquid water between 100® C. and 200® C., M worked out as 
36 ; i,e, the molecular formula of liquid water between 100® C. and 200® C. is ; 
below 100® C. it is still more complicated, the mean value of molecular weight of liquid 
water at 85® C. being 50 ; at 65® C., 53*3 (sHgOg very nearly) ; at 45® C,, 56 ; at 25® C., 
62 ; and at 5® G., 69 very nearly (approximately Hg 04 ). 

Gruumach, using the value 2*27 for k, found the following molecular weights for 
liquefied gases : — 

Sulphur dioxide = 65*66 (^SOg practically). 

Ammonia = 17*10 (slSTHg „ ). 

Chlorine == 92*14 (7a;Cl2 + SxGl^ very nearly). 

Ramsay and his colleagues took 2*1209 as a fair average value for k. If we put - 
M representing the mean value of the weight of a liquid molecule, the 
molecular weight of the homogeneous vapour, a; = the association factor, and 
experimental value, for any liquid ; — 

2*1209/7c-a;l 


Values of S-, /c, d, x, and M. (Ramsay, etc.) 


Liquid. 


k 

d. 

oa. 

M. 

Ethyl oxide, 

194® *5 C. 

2-1716 

8®*5 



Methyl formate, 

214 

2*0419 

5 *9 



„ acetate, 

233 -7 

2*109 

4 -6 



„ propionate, . 

257 *4 

2*182 

6 *3 



„ butyrate, 

281 *25 

2*220 

3 -75 



„ isobutyrate, . 

267 -56 

2*248 

5 ‘25 



Ethyl formate, . 

235 *4 

2*020 

4 *5 



,, acetate, ... 

251 

2*2256 

6 *7 



„ propionate, 

272 *9 

3*240 

4 -9 



Propyl formate, 

264 *85 

2*110 

4 *85 



,, acetate, . • 

276 *2 

2*227 

5 *0 



Carbon tetrachloride, 

283 

2*1052 

6 *0 



Benzol, . . , . 

288 *5 

2*1043 

6 *3 



Chlorhenzol, 

360 

2*0770 

6*6 



Acetic acid, 

321 *5 

at 20® 0*8815 


3*73 

223-9 

3, . . . 1 

321 *5 

„ 100 1*058 


2*84 

170*3 


321 *5 

„ 150 1*198 


2*36 

‘ 140*3 

Methyl alcohol, 

240 

„ - 89®*8 0*868 


3*82 

122*2 


240 

„ 20 0*932 


3*43 

109*8 - 


240 

„ 150 1*236 


2*25 

72*0 

Ethyl alcohol, . 

243 1 

„ - 89 *8 0*949 


3*34 

153*6 


243 *1 

„ 20 1*070 


2*79 

128*3 

,, ... 

243 *1 

„ 150 1*669 


1*57 

72*2 


3 E 
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Eotvos had found the following values for h (a. being expressed in mgms./mm.) 


Ethyl ether, 
Ethylene bromide, 

jj 

Chloroform, 
Mercury methide, 
Carbon-oxychloride , 
Carbon disulphide, 


6 ” 

C. to 62” C. 

0*228 

Suli)hur dioxide 

, 2 ” 0 . to 

60” C. 

0*230 

62 

120 

0*226 

Carbon diexide, 

3 

31 

0*228 

120 

190 

0*221 

Ethyl alcohol, 

•> 

21 

78 

0*104 

20 

99 

0*227 

78 

108 

0*136 

99 

213 

0*232 


108 

138 

0*159 

20 

60 

0*230 


138 

168 

0*183 

20 

99 

0*228 


168 

199 

0*202 

3 

63 

0*231 


199 

236 

0*226 

22 

78 

0*237 






For acetic acid, if we put its molecular formula C 2 H 4 O 2 , h works out as ‘132 between 
2T and 160 ’’ C. and only *138 between 160 ” and 230 ” C. ; but if we take it as C 4 Hg 04 , 
then ^ = 0 * 211 , 

There is something strange about the numbers for the first substance in the preceding 
table. They ought to have increased with rise of temperature j they diminish instead. 

From the results obtained with acetic acid, methyl alcohol and ethyl alcohol, it looks 
as if tlie superior limit of at least for the liquids mentioned, is 4 : that is,— 


M is never greater than 4|ltt, 


TABLE LXXIp. 

As already stated, the Kose-Innes equation answers better at temperatures approaching 
S- ; the* following results given by Ramsay and Shields emphatically sliow this. The 
values of Ic and d have been already given. 


Etbyl Oxide, a = 0 *03. 

Benzol. A = 0*029. 



1 

axr. 



av 

i. 


7^/7 








iU 




Arty Xv 





Calculated. 

Found. 



Calculated. 

Found. 

0 

18*45 

0 

0 

0 

13-7 

0 

0 

45 

13*6 

4*9 

5*5 

8-5 

7-7 

11*9 

9-0 

9*5 

9*6 

11*8 

12*3 

13*5 

5*5 

20*3 

19*9 

14*5 

6*8 

19*8 

19*9 

18*5 

4*0 

29*3 

28*8 

24*5 

3*4 

38*2 

39*0 

28*5 

2*0 

48*3 

48*6 

34*5 

1*7 

58*2 

58*6 

38*5 

1*0 

1 68*3 

68:7 

44*5 

0*9 

79*1 

78*7 

48*5 

0*5 

88*9 

89*0 

54 5 

0*4 

100-3 

100*4 

58*5 

0*3 

109*7 

110*1 

64*5 

0‘2 

121*8 

122*0 

68*5 

0*1 

130:6 

131*0 

74*5 

0*1 

143*4 

143*6 

78*5 

0*1 

151*6 

151*9 

84*5 

0*05 

165*1 

165*3 
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Methyl Formate. A = 0*044. 

Ethyl Acetate, A= 0*0312. 



• 

a'o 



IcdllO^’' 



Calculated. 

Found. 


Calculated. 

Found. 



0 

14*9 

0 

0 

0 

12*1 

0 

0 

6 

9*7 

8*1 

7-2 

4 

8*1 

4-2 

4*0 

n 

6*8 

16*4 

15-9 

14 

2-9 

19‘4 

19*2 

21 

3*3 

35*1 

55-7 

24 

1*1 

38-1 

37-7 

31 

1-6 

55-7 

56-8 

34 I 

0*4 

57-8 

57*3 

41 

0-8 

77*1 

78-4 

44 ! 

0*1 

77-9 

76*9 

51 

0*4 

99*0 

98-9 





61 

0-2 

121-0 

120-4 





71 

0-1 

143*2 

143-0 






The simpler formula av^ = Jc{T -d) gives numbers that do not nearly agree with the 
experimental results when r is less then 44*5 for methyl oxide, 14 for methyl formate, 
38*5 for benzol, or 41 for ethyl acetate : thus with the first substance if r = 14*5 we get, 
according to the formula, ay^=13 instead of 19*9 as given by experiment, while ayS is 
according to the formula - 8*7 when r is 4*5. 

As ysr is proportional to the mean linear distance between the molecules, nv^ will 
represent an area containing n molecules, or rather on which n molecules lie, and if p 
represent the vapour pressure on a unit area, 

pnv^ 

will represent the total vapour pressure on such a surface. 

Further, mv^ represents a line on which lie m molecules, and the total surface tension 
across a line will be amvh Eotvds assumes that for any two liquids — 

or 

According to van der Waals, when two substances are in the ‘‘ corresponding states,” 

(Y denoting the molecular volume of a substance in the state of vapour = |E/p). Under 
such conditions therefore we get 

ai«S/Ti = a2«2«/T2 

This, like most equations relating to “ corresponding states,” gives good results when 
compounds of analogous chemical structure are compared, but breaks down pretty thoroughly 
if we attempt to apply it to substances belonging to totally different chemical classes ; e.g. 
benzol and alcohol, or benzol and ether. 



This quantity avl many be termed molecular superficial energy'’; its temperature 
coefficient k, according to Dutoit and Friederich, does not vary with the temperature in 
“ normal ’’ liquids but does so in ** abnormal ” ones. They give the following values for h : -- 


Metaxylol, 

Mesitylene, 

Durol, 

Pentam ethyl benzol, 
Hexane, . 

Diphenyl, 
Naphthalin, 
Diphenylmethane, 
Anilin, . 
Methylaniiin, . 
Etbylanilin, 
Dimethylanilin, 
Diethylanilin, • 
Orthotoluidin, . 


2T0 
2T5 
2*14: 
2-165 
2T1 
2*22 
2*29 
2*23 
1-60 to 2*05 
1*99 to 2*08 
2*22 
2*39 
2*34 
2*05 


Paratoluidin, 

Dimethyho.-toluidin, 

Diphenyl-amine, 

Pyridin, . 

Quinolin, 

Acetonitril, 16'’ to 90“ C., 
Propoionitril, 13“ to 76®, 
Bufcyronitril, 17“ to 96“, 
Paratoluol, 57° to 180°, 
Diphenyl-ethane (sym.), 
Acetone, . 
Methyl-ethyl-ketone, 
Acetophenone, 
Benzophenone, 


1- 72 

2- 49 
2*57 
2*17 
2-43 

3*50 to 1*56 ' 
1*67 to 1*74 
1*89 
1*88 to 2*05 
2*49 
1*83 
1*85 
2*14 
2*63 


Yerschaffelt finds that for — 

Liquid CO. between- 24°*3 and + 8°*9 C., h -2*223 ; 

„ „ „ + 8°*9 „ 15°-2C., „ -2*222 ; 

„ Kp „ -24° „ +14“ *4 a, „ -2*198. 

Eotvos's original idea seems to have been that as with normal gases, at temperatures 
equally removed from the absolute zero, the product of the pressure by the molecular 
volume is the same for all gases, so for all normal liquids, at temperatures equally removed 
from their critical points, the product of the surface energy by the molecular area is the 
same for all liquids. As shown by Pamsay and his fellow- workers, this can at best be 
looked upon as a very rough approximation to the truth, and even the final value of k 
adopted by these investigators is far too low. For liquids where “ association ” is entirely 
absent, k should be of the maximum value, and, unless we suppose that some liquids 
contain a fair proportion of associated molecules, we must set this value nearer to 2*500 
than 2*121. Guye and Baud investigated this question in connection with some twelve 
substances, and the results of their investigations are given. The last two columns in the 
following table gi^e the values of k and x as calculated by the compiler from the data 
obtained by these Genevan investigators ; their methods of computation seemed in some 
respects undesirable. 


TABLE LXXIq. — ^V alues of a, a?, etc. (Guye and Baud.) 


Substance. 

fO. 




h. 

X. 

k. 

{k takei 

II 




Dynes/cm. 






Phenetol, . 

19°-2 C. 

0-9672 

32*60 

819*91 



2*362 

1*02 

CsH,.OC,H5, . . 

63 *6 

9249 

27*25 

706*1 

2*563 

0-76 

2*332 

1-04 

p=122, , . . 

108 *7 

8818 

22-00 

607*2 

2*376 

0*84 , 

2*357 

1*03 

i 

152 *4 

8380 

18-22 

504*22 

2*370 

0*94 

2*357 

1*03 

Atiisol, 

9 

1-0022 

35-48 

803*451 



2*142 

1-19 

C,H5.0CH„ . . 

54 *6 

0-9610 

30-36 

695*90 

2*358 

0*85 

2*112 

1*21 

|E=108, . 

98 *8 

9178 

24-8 

595*5 

2*315 

0*87 

2*088 

1-23 


152 *9 

8622 

19-28 

482*56 

2*229 

0*92 

2*088 

1-23 
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TABLE LXXIq. — continued. 


Substance. 

« 

f c. 


«<* 


k. 

X 

k, 

{h takei 

X 

1=2-4.) 




Dyiies/cm. 






Ethyl acetate, . 

9“*5 

0‘9137 

24-71 

519*16 



1*944 

1-37 

CH3C000,H„ . . 

55 -6 

8566 

18-82 

413 

2-302 

0*88 

1-869 

1*46 

|il = 88, . 

77 

8286 

16*63 

373 

2*165 

0-96 

1*869 

1*46 

Nitrobenzol, 

9 A 

1-209 

43-8 

954*5 



2;084 

1-24 

OeHsNO^, . . 

66 -5 

1680 

38-41 

856*54 

2*124 

0*99 

2-079 

1*24 

|a = 123, . 

99 *8 

1240 

33-26 

760-9 

2-165 

0*96 

2*070 

1*25 


153 

0625 

27-4 

650*8 

2*114 

1*01 

2 070 

1*25 

Metacresol, 

9 

0702 

38-78 

840-6 



1*877 

1*45 

0HC8H,.0H3, . 

55 A 

0052 

32*98 

746-3 

2-053 

1*05 

1-857 

1*47 

P=108. . 

98 -7 

0-9695 

29*29 

678-1 

1*811 

1*26 

1*893 

1*43 


153 -1 

0*9217 

24*02 

575*1 

1*842 

1*23 

1-893 

1-43 

Benzonitril, 

8 

1-0157 

39*61 

861*4 



2*105 

1*22 

CA.CN, . . . 

54 -9 

0-9726 

33-82 

757*0 

2*226 

0-93 

2*089 

1*23 

|E=103, . 

99 T 

9388 

29*30 

673-9 

2*068 

1*04 

2*118 

1-21 


152 *4 

8848 

23*53 

5610 

2*080 

1*02 

2*118 

1*21 

Valeroxime, 

16 -2 

8958 

27*28 

636-66 



1*659 

1*80 

CA.CH : N.OH, . 

55 -4 

8608 

23*58 

565-12 

1*825 

1*25 

1*741 

1*62 

|E=101, . 

106 -4 

8144 

19*40 

482*44 

1-709 

1*39 

1*763 

1*59 


152 -2 

7715 

15-68 

401-70 

1*727 

1*35 

1*763 

1-59 

Methylethyl-ketoxime, 









2% >C : KOH, . 

13 -8 

9263 

29-30 

605-40 



1-747 

1*61 

'^2^6 

|E = 87, . 

150 *4 

7963 

16*05 

366*81 

1-746 

1*33 

1-747 

1-61 

Phenylurethane, 

63 -8 

1-0780 

34-17 

857*09 



2-152 

1-18 

CeHsOCONHa, . 

108 -8 

1-0388 

30*68 

794*90 

1-382 

1-90 

2*25 

' rio 

|t= 137, . 

152 -8 

0-9990 

26*17 

695*9 

1*810 

1-26 

2*25 


Metkylurethane, 

55 -9 

1-1358 

37*49 

612-47 



1*552 

1*92 

CHgOCONHa, . 

101 -2 

1-0872 

32*2 

541*6 

1*564 

1*57 

1*550 

1*93 

Ht=75, . 

150 *9 

1*0334 

26*70 

464*55 

1*557 

r58 

1*550 


Ethylurethane, . 

65 T 

1-0395 

30*26 

587*81 



1-564 

1*90 

CaHgOCONHj, . 

107 *6 

1*0006 

26*30 

524-06 

1*500 

1*68 

1*572 

1*89 

|tt=89, . 

152 *6 

0*9509 

22*00 

453*30 

1-537 

1-62 

1*572 


Isopropylurethane, 

65 -5 

9951 

27*67 

610-00 



1*479 

2-07 

OgH^OCONH,, . 

107 -3 

9552 

24-18 

547*80 

1*488 

1-701 

1*478 

2*07 

|ft=103, . 

152 *4 

9097 

20*56 

481-16 

1*494 

1-691 

1-478 



As the degree of association is in most cases an indirect function of the temperature, 
an approximation has been made to the value of 3- (—temperature when a — 0) from the 
results obtained at the highest temperatures. From this value of B- the values of k for the 
various temperatures have been calculated by means of the eq[uation 

= h{B - 1), 

These results are given in the eighth column. The values given in column six were 
obtained for each interval of temperature by the formula — 
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Tile values of x given in the seventh column have been computed by means of the 
formula 

Log;«=|-(log 2-121- log 

those in the ninth column from 

Log a? = y (log 2*4 -» log 7c). 

Anisol and phenetol evidently belong to the class of substances whose ‘‘ association ” 
tends to increase with a rise of temperature, at least up to a certain point. 

Dutoit and Friederich give, as a fairly general approximation, 

7r=Qa / 

where tt - critical pressure, (f> = critical molecular volume, and Q = a constant : for many 
substances Q is not found to be far from 111. 

For liquefied gases, etc., Yerschaffelt finds: — 

a ~ A (1 - 

where reduced temperature,” i,e, f/y and A and B are constants. Various values 
have been assigned to B ; van der Waals puts it = 3/2 ; Eamsay and Shields find B = 1 ’23 
and Yerschaffelt finds B=- 1*521. The following values are given : — 


Substance. 

Log A. 

Value of B, 

Carbon dioxide, 

1*924 

1*311 

Nitrous oxide, . 

1*945 

1-33 

Carbon tetrachloride, 

1*811 

1*228 

Ethyl oxide, . 

1*761 

1 270 

Ethyl acetate, . 

1*810 

1*230 

Benzol, .... 

1*839 

1*230 

Chlorbenzol, . 

1*827 

1*214 


De Heen gives the following equation, — 

r = 0 * 0ijr2 1 5 aM/q-, 

where r denotes the radius of the “ sphere of influence ” of the liquid molecule ; and he 
calculated the values of r for the following six substances : — 

Water, r= 297 x 10“^ cm. 

Sulphuric acid, 718 ,, „ 

Platinum @ 2000® C., 3727 „ „ 

Silver @ 1000® C., 991 „ „ 

Lead® 330® G„ 1838 „ „ 

Mercury, 1740 „ „ 

Kistiakowsky gives the following expression for the molecular weight of a liquid, — 

M=(2*3%?ir<r^)t, 
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where 

S- = Absolute boiling point ; 

h — Height to which liquid ascends in tube of radius r ; 
g = Acceleration due to gravitation ; 
cr= Density of liquid. 


TABLE LXXIr. — S urface Tension and Chemical Constitution. 

Since 1866, when Mendelejeff made his first attempt, many investigators have sought 
to trace the relations between the surface tensions of liquids and their chemical con- 
stitution. One of the most persistent and successful investigators in this direction has 
been E. Schiff, and it was in connection with this question that he introduced the new 
constant IS'( = a/M) into surface tension literature (see Table LXXIf) ; for the sake of 
convenience Schiff puts N = lOOOa/M. He found that the influence of all constituent 
atoms can be expressed in terms of that of one hydrogen atom ; thus the first substance 
given in the table referred to is hexane, and corrcvsponds to twenty-six hydrogen 
“ equivalents,” as every carbon atom corresponds to 2H. We are given the equation — 

X = -i- • ^{C*48S-0 OlCSn) 

n 

LogeX = 6'483 -• 0'0168ri - loge? 2 ; 

and in ordinary logarithms 

Log X ==2-81553 - 0-007296n - log n. 

This equation gives 16 ‘2 as the value of X for hexane, and the experimental results 
obtained by Schiff give 16*1. 

The values for the various elements, as found by this investigator, are the following : — 

C=2H in nearly all compounds except in free acids. 

=3H in free acids. 

0^311 (oxygen linked to two carbon atoms, and also in several ring complexes, seems 
to exert no influence, so here 0=OH). 

C1-7H generally. 

s6H when there are several chlorine atoms joined to different carbon atoms ; also in 
the side chains of benzene compounds. 

Br-13H. 

= 11H in ethylene bromide, propylene bromide, and free bromine. 
r-19H. 

X=OH (having no influence) in primary amines. 

=1H in secondary amines. 

=2H in the tertiary amines. 

=2H in nitro-groups. 

^3H in the CX group. 

S=5*5H. 

P=5H when trivalent. 

=4H when pentavalent. 

It will he readily admitted that the relative values of these elements calculated from 
surface tension investigations ought to be, at least very nearly, in the same ratios as those 
computed from the molecular volumes (see Table LXXp, pages 684-686), and it is very 
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interesting to notice how closely the different sets of values agree in this respect. Kopp’s 
values work out very nearly as I'ollows : — 

C=2H. 

5F=2H in ammonias (? primary amines). 

Ns3il in cyanides. 

5N=8H in nitro derivatives. 

50=7H in hydroxyl group. 

50=1 IH in carboxyl group. 
pi“<5H (slightly). 

P^<4H{ „ ). 

Ci>4H. 

Br>10H. 

S>5H. 

Traube’s values also show interesting coincidences : — 

C-3H. 

N=0'5H in ammonias. 

=3H in cyanides. 

=2*5H to 3H in nitro derivatives. 

=4H in tertiary amines. 

80=1H in hydroxyl groups. 

OsO*75H when 0 is “extra-radicle.” 
s2H in carboxyl groups. 

P"=9H I 

S=5H. 


The series 1=1 9H, Br=13H, and C1=7H, might lead us to expect that F would 
correspond to H ; the volume value of fluorine as found by Thorpe is considerably less 
than double that assigned to hydrogen. 

The values of JST, computed from SchiflTs investigations, are given in Table LXXIf ; it 
will be seen that they are practically identical for all isomeric substances. 

Sutherland concluded that “ in compounds containing C, O, and H, the molecule may 
be considered to have a volume to which each atom of H contributes an amount very small 
in comparison with that contributed by an atom of 0 or C. . . . The volume of such 
a molecule can be expressed in terms of that of a carbon atom, and the parameter A varies 
inversely as the surface of the molecule^ From this and the equation given by Eotvos he 
concludes that 

(35=:7(;AorMi, 

where h is approximately the same for all liquids. This investigator finds that an atom 
of oxygen directly linked to two atoms (0^) has the same effect on the molecular volume 
as two atoms of carbon, while an atom directly united to only one atom (0”) has the same 
effect as three atoms of carbon ; i.e , — 

Oi=2C 

0^=3C 

If a molecule contain x atoms of carbon, y atoms and z atoms of 0^, if we put 


we get 


molecular volume, v^ 


and av^ oc an^ j 

but oc surface of the molecule, and therefore oc m and Kn^ = a constant ; 


. hkn^ = a constant. 



Sutherland gives also the following values as approximation for elements other than 
oxygen : 

Ci=5C or 60. 

to IC in amines. 

2!^'=0’6C in KOg or NOg groups. 

In cyanides the value of H seems to diminish as the molecular weight of the cyanide 
increases. 

Sutherland's numbers do not agree very closely with his theory, hut they are very 
suggestive. They are given below. 


Substance. 

Formula, 


M. 

Mean Value 
ofM. 

JcAn^. 

Methyl cyanide, . 

GHjCN 


1*094 



Allyl amine, 



0*950 



Propyl amine, 

NHAHr 


940 



Ethyl cyanide, 

G^ON 


864 



Propyl cyanide, . 

CsH^CN 


817 



Acetone, .... 



806 



Butyl amine, 



799 

0-794 

2*32 

Amylene, .... 


5 

794 



Diethyl amine, 

NH(C,H5)2 


780 



Butyl cyanide, 

C^H,CN 


755 



Amyl amine, 

NHAHu 


716 



Hexane, .... 

CsA, 

6 

0-707 



Di-allyl, .... 

CeHio 

6 

706 



Benzol, .... 


6 

705 

0-700 

2*31 

Pyridine, .... 



703 



Ethyl oxide, 


6 

683 



Aniline, .... 



661 



Methyl thiocyanate, 

CH 3 CITS 


647 



Ethyl sulphide, 

CAioS 


634 



Methyl nitrite, 

CH 3 NO 2 


0*632 



Toluol, .... 

CAs - 

7 

620 

0*620 

2*27 

Phenyl cyanide, . 

CeH^CN 


601 



Triet^i amine, . ^ . 

N(C2H3)3 


600 



Ethyl thiocyanate, 

C 2 H 5 CNS 


0*595 




C 3 HAO" 

8 

589 




CsHio 

8 

574 




C 3 H 13 

8 

573 



Cuminol, . . . , 


8 

668 



Purfurol, .... 

CAOiHCOH 


665 



Ethyl nitrite, 

C 2 H 5 NO 2 


565 

0-667 

2*27 

Allyl thiocyanate, . 

C 3 H 5 ONS 


563 



Methyl-amyl ethei*, 


8 

560 



Dimethyl acetal, . 

0 H 3 CH(O‘CHs )2 


554 



Octane, .... 

C 3 HJ 8 

8 

551 
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TABLE LXXIb. — continued. 


Substance. 

Formula. 

w, • 

M. 

Mean Value 
ofM. 

Ickn^. 


C.HgOiO” 

9 

0-540 



Isobutyl chloride, . 

C4H9CI 


525 



Dimethyl acetal, . 



523 

0525 

2-27 

Anisol, .... 

CeH^OiCHs 

9 

521 



- 

^ 9^12 

9 

515 



Allyl acetate, 

C,H 30 ’ 0 « 

10 

0-503 



Epichlorhydrin, . 

CHoClCsH,© 


495 




c;HjoO' 0 “ 

10 

495 



Carbon disulphide, 

CS2 


491 



Isoamyl chloride, . 

CsHnCl 


491 



Ethyl nitrate, 



484 



Decane, .... 

C10H22 

10 

473 



Phenetol, .... 

CeHjO'CaHs 

10 

471 

0-468 

2-17 


P M 
^30^14 

10 

464 



Phenyl nitrite, 

C3H3NO3 


463 




0eH,,0‘0“ 

11 

461 



Diethyl acetal, 

GH3UH(0’C3H5)3 

10 

466 



Terpene, .... 

CjoHie 

10 

450 



Benzyl chloride, . 

0,H,C1 


445 



Carvol, .... 

^10^140 

m 

0-444 



Phenyl chloride, . 

C0H5GI 


440 



Phenyl thiocyanate. 

CgHjCNS 






C,Hi.OiO« 

12 

434 

0-435 

2-28 

Resorcin, 

C„H3(0‘HCFl3)2 

12 

431 

! 


Autobutyric anhydride, 

C3H30'3C,H, 

12 

431 



Cuminol, .... 


13 1 

0-422 



Methyl benzoate, , 

CeH^CO'O^CHs 

13 

417 




C,H,C1 


417 

0*414 

2-29 

Ethylene chloride, 

CaH^Cla 


412 





13 

402 



Propylene chloride. 

C3H3CI2 


390 



Phosphoryl chloride, 

POCl 


388 



Amyl nitrate, 

05 H„X 03 


388 



Ethyl benzoate. 


14 

0-387 

0-387 

2-25 

Paraldehyde, 

C«Hi303“ 

15 

379 

0*379 

2-31 

Benzoyl chloride, . 

CgHsCOi'Cl 


373 



Ethyl oxalate, 

( 0205 ) 2020 ^ 20 ^ 

16 

365 

0-365 

2-32 

Methyl paracresolate, . 

C6H80‘H<^^g[^^^ 


362 



Ethyl monochloracetate, 

C3H3C10‘0“C3H5“ 


359 



Benzylidene chloride, , 

C5H5CHCI3 


357 



Phosphorus sulphorchloride, . 

PSCl 


356 



Trichlorethane, 

CH 2 C 1 CHC 4 
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From all these we get as a very fair average result, — 

^Aw5 = 2‘28. 

• 

Sutherland gave the values of JcA, for some nineteen other substances i these are given in 
the following table with the values of n calculated by the help of the preceding equation. 
'The results indicate that Sutherland's equation is of only a comparatively limited 
application. The values of n can only be roughly approximate ones. 


Substance. 

M. 


Brj, 

0-104 

103 



259 

26 

CsHyBr, 

269 

25 

e-CgHyBr, 

270 

25 

OsH^Br, 

269 

25 

C^HgBr 

371 

24 

CgH^^Br, ..... 

270 

25 

CeH.Br. . . . • . 

247 

28 

CyH^Br, 

247 

28 

CABr^, 

1 149 

60 

^3^-6 ..... 

! 149 

60 

OH 3 I, 

150 

59 

C^HJ, 

159 

54 

C 3 H 7 I. 

171 

48 

i-CsH.I, 

170 

49 

C 3 H 5 I,, 

170 

49 

C 4 H,I, 

176 

47 

CsHnI, 

178 

46 

C 3 H 3 I 

168 

51 
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TABLE LXXIs.-— Surface Tension of Solids. 

From the experimental remits obtained by Karmarsch, Quincke calculated the following 
values for the surface tension of the various metals and alloys : — 


i 

Substance. 

Values of a in 10® mgms. 

Bard Drawn. 

Annealed. 

Iron, .... 

5731 

1592 

Platinum, 

3025 

2388 

Copper, . . . . i 

2388 

0 

Silver, . . . . ' 

2388 

478 

Gold, .... i 

1592 

478 

Zinc, .... 

Steel, .... 

557 

6685 

955 

German silver, . 

6685 

1114 

Silver (12), 

5253 

2547 

Gold (14 carat), 

3661 

2228 

Brass wire, 

„ threads, - 

2547 

1751 

1 1751 

637 


The order which the metals take in the first column of this table is practically that of 
their hardness. 


TABLE LXXIt. — ^L aplace^s Constant, K. 

Laplace’s expression for the pressure at a point in the interior of a liquid is 

where H/2 = a = surface tension ; 

E and Ej are the principal radii of curvature of the liquid surface ; 

K = a pressure depending on the nature of the liquid, and always of a very considerable 
magnitude. 

Laplace called K the ‘‘ intrinsic pressure ” ; others have called it the “ cohesion pressure/’ 
or the tensile strength- of the absolutely pure liquid. It is virtually tbe same as alv’^ in the 
equation of van der Waals. Dupr4 lias given another interpretation of the magnitude K ; 
it is the measure of the work required for removing a unit volume of the liquid and 
distributing its molecules in space so that they can no longer exert any attraction on one 
another. In short, K = work done in vaporising a unit volume of liquid. Thus the work 
done in vaporising 1 cm.^ of water at 0 C. is 25206 mg. -ergs under a pressure of 1 atmo- 
sphere or 1013793 dynes per cm.2, so K for water at 0** C, works out as 24,860 atmospheres. 
From the total heat of vaporisation we can calculate the value of K for any other liquid. 
The values obtained in this way, it will be seen, differ considerably from those calculated 
from van der Waal’s equation. 
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Tan der Waal’s values for K at 0“ G. 

Ether, 1300 to 1430 atmospheres. 

Alcohol, ... . . 2100 „ 2400 

Carbon disulphide, . . 2900 „ 2890 „ 

Water, .... 10500 „ 10700 

Ethyl chloride, . . . 2040 „ 

Sulphur dioxide, . . . 3060 „ 

Carbon dioxide, . . . 2820 „ 

Methyl acetate, . . . 2225 „ 

Diethyl amine, . , . 1500 „ 

For seven of these we have sufficient data to calculate the approximate value of K from 
the latent heat, etc., at 0° G., and we get — 


Value of K. 


Ether, . 

. , 2880 atmospheres. 

Alcohol, 

7680 

Carbon disulphide, 

4820 

Water, . 

. 24860 

Sulphur dioxide, . 

5450 „ 

Carbon dioxide, 

2220 „ 

Methyl acetate, 

4540 


It is evident the two methods of calculation must refer to totally diflerent magnitudes. 
If a particle fairly within a liquid — i.e, further from the surface than the range of 
molecular action — move towards the surface with a velocity u, it is evident that it cannot 
cross that surface and escape from the liquid, unless 

ti2>4K/(r. 
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look'd 
100 '6 
100 *8 

100 *9 

101 
101 '1 
101 ‘5 
101 -6 
101 *75 

101 *9 

102 

102 *38 

102 *5 

103 

103 *03 
103 *3 
103 *6 

103 *83 

104 
104 -4 
104 -5 
104 *6 

104 *63 
106 

105 *3 
105 *46 

105 *6 

106 
106 *2 
106 *26 
106 *5 
106*6 

106 *7 

107 

107 *27 
107 *5 
107 *6 

107 *93 

108 
108 *3 
108 *4 

108 *5 
108 ‘8 

109 

110 
111 
112 

113 

114 
114 *2 

114 *8 
116 

115 *6 

116 
117 

117 *45 
117 *5 i 

lift ! 


TABLE LXXII. (a-h).— PHYSICAL 
TABLE LXXIIa.— BoBing Points and Concentration 

Weight; of Salt d!saolve<i 

iaCL * I LiO j LiCl+2H20. I 



9*0 9*2 

13*2 13*1 

10 

17*1 16*7 

20-9 20*1 

24*5 23*4 15 

28*0 26*7 

31*4 29*9 

34*6 331 

20 

37*8 36-2 


41*0 39*3 

44*2 42'4 


47*4 46*5 

50*5 48*4 

63*7 61*5 


56*9 54*5 

59*4 


4 

cS 

« o 
o-g 

4* cS 

g| 

o « 

TJ 

o 


Sm 

3*4 




6*6 

9*6 5 



3*5 3*38 6*67 


7 6*54 13-76 


15 13*04 31 * 77 ! 


20 16*6 44*49 


24 

26 

28 21*8 

30 

32 

33*5 



PROPEETIES OP SOLUTIONS, 
of Aqueous Solutions. — 1. Chlorides. 
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in 100 parts of Water. j 


MgCl2. 1 

MgCla-feHaO. 

OaCl2. 

d 

+ 

6 

o 

SrCl2. 1 

SrClo 

+6H2O. 

BaOl2. 

d 

(M 

t 

§ 

M 

Ber cent. 
Skinner. 

Per cent. 
Gerlach, 

Gerlach- 



Legrand. 

Per cent. 
Skinner. 

Gerlach. 

Legrand. 

Gerlach. 


Legrand. 

Gerlach. 














11 

6*4 

7*59 


4;6 


4*9 

11-07 

11 

10 

5*6 

6-0 

12*59 

16-7 

11 

20-00 

19-6 

12-7 

15*23 














26-2 

19 

23*04 



10 















8-4 


9*2 

21-93 

22 

16-6 

10*3 

11*5 

25-58 

25*2 

20*5 

40-09 

32-5 

25-3 

31*35 














38*6 

31-6 

39*21 


11*6 


13*2 

33-15 

33 

21*6 

14*5 

16*5 

38-83 

32*1 

28*9 

60-55 

44*5 

37-7 

47*31 














50*3 

43-7 

55-46 


14*3 


16*7 

44 

44 

26*8 

17*5 

21 

52-15 

37-9 

36*2 

80-86 

56 

49-5 

63*5 














60*1 

















55*2 

71*51 




19*9 

64*88 

65 

29*4 

20 

26 

65-28 

43-4 

43*2 

103-02 







22*5 

64-51 

66 

1 32*6 


29 

79*84 

48-8 

49*6 

126*85 






20 





1 











! 

25 

74-52 


35*6 


32*5 

90*39 

64-0 

55-4 

149-79 







27*5 

85-36 

88 

38*5 


35*5 

107*16 

59*0 1 

60*8 

174-74 

1 






29*9 

96*6 


41-3 


38*5 

121*7 

63*9 

66*2 

203-0 



1 




32*3 

108-9 

110 

44 


41*5 

137*0 

68*9 

71-4 

234-1 







34*6 

121-6 


46-8 




74*1 

76-5 

269 







36*6 

133-7 

133 

49*7 




79-6 

81 *6 

309-6 



I 




38*4 

146-3 


52*6 




85*3 

87-0 

360 



t 




40*2 

157-8 

157 

56*6 




91-2 

93 *1 

4*29-1 







41*8 

169-8 


58*6 


55 

234*2' 

97*5 

99*5 

520-9 







43*4 

181-S 

183 

61*6 




104-0 

105*9 

668*0 







44*9 

195*4 


64*6 




110*9 

112*3 

1551-8 














(sat). 

(sat. ) 




1 ' 











117°*6 





j 



1 

46*4 

209-2 

211 

67*6 






1 


1 

1 
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TABLE LXXIIa.— Boiling Points and Concentration 


Weight of Salt dissolved 


w 

OQ 

£ 0 . 

•M-+» 

o 

!k 

m 

KH 4 CI. KCJ. 

IfaCl. • 

LiCl. 

LICH- 2 H 20 . 


S 

63 

lb 

0 

Oerlach. 

§ 

lb 

§ 

0 

Per cent. 
Legrand , 

p 

S 

Per cent. 
Gerlach. 

•0 

oS 

? 

es 

Per cent. 
Bischof. 

S « 

PsM 

1 

'S 

v 

1 

CO 



119^ 

120 

121 

122 

123 

m 

125 

126 

127 

128 

129 

130 

130 -4 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

167 

158 i 

168 -5 

159 I 

160 

161 

162 

163 

164 

166 

166 

167 

168 

170 

172 

174 

175 

176 

178 

179 ‘6 



1 







. 

41 

42-5 

44 

45*5 

47 

48*5 

60 

51*5 

63 

64*5 

66 

57*6 

59 

60*6 

62 

63*6 

65 

66*6 

68 

69*76 

71*5 

73*25 

75 

77 

79 

81 

83 

86 

87*5 

90 

92*6 

95 

97*5 

100 

102*6 

105 

107*5 

110*5 

113*5 

116-5 

117*96 

119*5 

122*6 

125*5 

128*5 

131*5 

135 

138*5 

142*5 

146*5 

161 

i 


116*2 

122*8 

129*7 

137*0 

144*5 

152*3 

160*5 

169 

178 

187*4 

197*0 

207*5 

218*3 

229*7 

241*8 

254*6 

267*8 

282*0 

297*0 

315*8 

336*9 

357*7 

381*2 

410*6 

442*8 

478*6 

518*6 

563*4 

627*6 

703*6 

794*4 

905*2 

1042*9 

1219*3 

1463*1 

1777*6 

2259*6 

3306*7 

5342*2 

18540* 

123 

160*6 

207 

267*6 

366*5 

618*2 

900 

i 1207*2 

2231*6 

3241* 

5518*4 

16664 

00 

i 

1 
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of Aqueous Solutions. — 1. Chlorides — tontinued. 


in 100 parts of Water. 


MgClo. 


§3:3 




47-9 

49-4 

50*8 

52*2 

53-6 

56 

56*4 

57*7 

69 

60*3 

61*6 

62*9 


MgCL+OH^O, 


224*1 

240*1 

256*1 

273*5 

292*7 

312*5 

334*6 

357 

381*3 

407*9 

437*2 

469*4 


241 

274 

313 


356 


410 


471 


CaClo. 


70*6 

73*6 

76*7 

79*8 

82*9 

86 

89*1 

92*2 

98*4 

104-6 


1109 

117*2 

123*5 


<0 

(X,CQ 


69 


101 

102-67 


119 


I 


416*3 


12992 


SrClj). 


>rCl)+(;iJjO.] BaClo. 


(sat.) 


o 


137*6 


157 


178 


200 


203*0 


212*1 ;(222)'^ 

221*6 

231*6 

(245) 

241*9 

252*8 

264*2 (268) 
276*1 
285*5 
(292) 

301*4 

314*8 (305) 
325 


* The numbers m brackets are Gerlach’s. 


Gerlach. 



E. Potassium Iodide, various Nitrates and Potassium Chlorate. 
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lo ^ ii 

Gcrlacli. co *>• 

r-l <N (N ' — 


CO CO ^ 

• • • ^ CO 

CO (M ^ X • 

XO CO 1 ^ ^ ^ 

CO 05 o 


Legrantl. ui 


Gerlacli. vo co 


X.* CO Iv. 00 


Legrand. £2 


Gerlach. 


Legrand. ®5 


B. P. of Solution. 

f a 


^ o? (M CQ 

o o o o c5 

T-< r-c r-( rH r-{ 


^ w ip 

IsISS 


fer 00 03 o 
3 o o o 



113 156-9 145 181-3 133 257-6 104-8 122-5 204-4 

114 176 172 168 142-4 144-5 283-3 274 111-2 130 221-9 

115 188 172 153-7 166 310-2 306 117-6 137-5 240-3 240 
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vp ip 


eo to ^ 

OO O 1'- tH 

CO <0 00 CO eo 

r-( (N 


®00»prHO> OOC^ CO lOOOO? 0Or-lO5 UO lOOlt-- OS 

OOSiH-^t>. C-^OSOSOt-^ 101>.-^0S0S OOCOOOS CO-^rH0O'!O 

lOt^OSrH CO-^t^OSJH -tH'X)OSCOCO O-rttOS-TiO t^CMO'^C-4 OSOSOIOiH 

(MCMCMcO eOCOCOCO"^ COCOCOi>.00 OOOiOfHCN COlOWOSOl lOOCOCfSl-^ 

T—irHrH r-lrHr-lr-l01 CNOOCO-^CO 


P p p p pp p p p p p iOp p p p 

Xti O ^ OCOiWOSlio (MOOIOOIO CO rH O OOt>.COlo4H lOCOt^OSO 

'^lOOCO t--.l>.OOOOOS OOrHCNOO CO'^kOCOt^ l>.COOSOrHI CMCO-^i^lQCO t-'-OOOSOSN 

rHrHiHrH i-ttHrHrHrH CNlCMCSjCNCN (MCNCMCSICNI C<J(M(MCOOO COCOCOCOCO C0CCC0'<ClTi4 


OOiHrHf 74 WC^ p p ipWrH iHOT 

CO O «5 oooc^ OSOIXO OO ^ 4j100C^ J^OO 

CNCOCO-^-'nHCOl's. OOOS OC-^CO tO J>.COO rHCO 

-H r-4 »-4 tH r-<i-4rH r-i r~i CNCNC-3 03CM <M(NCO COCO 

p 

00 


lO 


CO 


CO 


lO p 

OO rH -tK <M 

CD CO OS O O-^ 

rH rH rH (N CM 


Oq 00 tp ip 00 

SO CO 00 O G<J ^ 

CO l >.00 O rH M 

,-1 tH rH (N <N CN 


00i«C0t-4OS l>-COCOCDt^ OS^Tt<l>.0 -'iHOOCOCSlO OlCSt^lCCO COCOr^i-^lO 

COOtHCO ^COCOOrH COlOt'-OSrH COCOOOOCQ SOt^O(M‘0 OOi-ICOCOOS CNirSOOrHrU 

1-1 <N CM CM CM DJI CM CO CO CO CO CO CO 'ell -sH ITS SCS VO SO CO CD CO CO l>% l>- t-- IT-^ 00 CO 00 CS CCS 


-^'^'^0000 Di-jt»*o p p p p p p 

-rHiHOOCOXO-^-ril COO sovrs OOSO lOrH 

OCMCOiCSt-^THlO os-^ COOOOS -cHO J^.'rHrH OsOO 

D-I<M<MCMCMCOCO COtJ^ -ifiOlCS COJC^ 1>.OOOS OSO 


SO 

C3S 


SO 
T— I 
DJI 


u:5CDl>00CD OiHC^COtH lO CO i> 00 OS Q!T!53C2!^ 

(MI(MCM(M<M CO CQ CO CO 00 COCOCOCOCO ^ 'cH kjH ■'tl 

rHiHi— iHi— iT-lT-lr-l rHt-lr-lr-lr-l t-HiHrHiHiH 


150 1173*5 977 351*2 432*5 *10551 10880 

151 1009 362*2 444*5 j 22926 



5. Potavssmm Iodide^ various Mtrates and Potassium Chlorate — continued. 
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o 

E 

Various. 

r 


g 

Gerlach. 









o 

tz} 

Various. 









w 

Gerlach. 



o 

iz; 

Various. 



’?h‘ 

m 

Gerlach. 


0 

1 

Of 

& 

+ 



1 

d 

i 

> 

1 



o 

w 

ai 

'3 

a 

o 

1 

!z; 

I 

Gerlach. 

00 

<p 

Id 

Id 

"S 

+s 

A 

Legrand. 

1 

to 

'S 


Gerlach. 



M 

Legrand. 



o 

5z; : 

Gerlach. 


i 

Legrand. 



O ; 

Gerlach. 

1043 

1079 

1116 

lO 50 OO rH UO 
iO OS CO 00 oi 
i*-» r-l (N <N CO 
r-l r-l rH r- 1 rH 

O 1^- Tt) r-t CO 
!>. rH CO r-l SO 

CO "th Tti iO SO 
r-( iH rH T~l r-l 

CO CO o 00 CO 

O so O Th OS 

IH 1—4 i-H 1—1 r-l 

•^^1 O CM OS 
"tH O rH OS 
CO tH O 

1-4 CM CO tH 

5618 

9547 

16950 

8 


W 

% 

Legrand. 

CO CO 

1>- 00 

CJ CO 

r-l r-t 

1504 

1637 

1776 

1923 

2084 


8 




S 



B. 

P. of Solution, 
f C. 

152 

153 

154 

lO CD CO 05 

lO »n lO to l£5 
rH fH rH r-i tH 

O rH N 00 

CO CO CO CO CO 
rM r-l iH 1-4 T-l 

»0 CO 1> CO 05 
CD CO CO CO CO 
H r-l t- 4 r-l rH 

o o o o 

I> 00 05 O 
rH tH rH CM 

O O O CD 
tH (M CO 
(M (M (M CM 
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'5 


FQ 


cS 

I 

CO 

s 

0 

o 


K 2 Al 2 (S 04)4 + 24H20 


K^AlaCSOJ^ 


GL 1 SO 4 + 5 H 0 O 


OnSO. 


MnS04+4H20 


MnS04 


MO 4 + 7 H 2 O 


FeSO. 


ip op 

lb b* 

CO b* r— 1 
rH 

• 

167-0 

CO 
Ol 05 

oq (M 

01 IQ 
cji 1—) 

CO 10 

0 01 CO 

CO 


(p 

b-. 0 r-< 

r-t 

0 0 

cb <b 

CO ^ 

10 

CO CD 

b- 00 


0> on T— t 

Oi b- •«5*i CO 0:> 
CO O ^ CO O 
r— H Cn Oi 


cp Oi ip iO 

o o cb o 

Oi Oi rH rH Ol 


CO CO (M 
CO Jt>* O 


a> 

C<f 


10 O iO Oi 

10 CO O C<J 

r-H r--< <?q cq 


0 ^ 0 

cq 

0 

0 0 

oa C <1 

A( (b 00 

cb 

cp 

CO oa 

0 

(M CO ^ 

lO 

r-H 

00 

CO CO 

b- CO 00 


b- CD b- 
<M 10 00 

rH 

rH 


rH rH 

cp 


<b b 

60 

60 

rH CO -rH 

10 

CO 


CO 00 CO 
CO CO iO 


Jt^ CN 

^ o cb 

r- f CO iO iO 


ZnS 04 + 7H20 

26 

56*5 

88*5 

125-5 

166-6 

207-8 

264 

323 

390 

464 

ZnS 04 

rH p 9^9* 9^ ^ 

ibibi^ lb cbrH cb'^ Oib 

rHCqCO -ctl lOCO COb- OOOO 

MgSOj+rHaO 

20 

41-5 

64 

87-5 

112 

138 

166 

196 

228 

262 

MgSO^ 

g; 

cbcbcbcb '^oacb^rH^H 10 

jHC-TDT COCOxjH^lOlO b- 

K 2 SO 4 

p rH p 

4h fb 0 rH 

rH CO CO 

Na 2 S 04 + 10H20 

I 

p p p p rH - 

4h bl Jb- 00 rH 

CM 10 00 CC| b- CO 

rH rH Cq 

1 . ; 

1702804 i 

pop p p p 

<b 00 «b oa 4 h cb 

rH (M CO . CO ^ 

1 

i (NH,),S0, 

: 

p^Hp rH pp T’P ppi^pp rHppp 

l^ibcM 0 rHcX) ^HrHcbibcq oaibcMib 

rHCM CO CO'^ lOlO CDb-b^OOCJa OaOrHrH 

rH iH rH 

. P. of Solution. 
f C. 

10 10 CO tH CM 0 <MlQ (MO 0 0 0 CM 

OiHrHT-<<M(M(MCM(M<»(MCO‘^rH''*<OOCOCDCOi>!>OOCX> 

000000000000000000000000 

THrHrHTHrHrHTHTHrHTHtHTHTHTHir-lTHrH'HrHrHrHTHTHrH 
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TABLE LXXIIa. — continued. 

4. Acetates, Borates, Phosphates, and Thiosulphates. 



Weight of Salt dissolved in 100 parts of Water. 


o 



O 


o 


O 



B. P. of 
Solution. 

w 

W 

CO 


(N 

o 

(^5 

m 

CO 

O 

in 

o 


in 

CM 

d 

O 

in 

fG. 

C? 

tc 

d* 

c3 

in 

o" 

w 

£ 

O 

i: 

£ 

PQ 

cT 

125 

d 

PO 

cc 

I2i 

PM 

w 

cT 

d 

d 

d 

£N 

CO 

ICON’S 





8*64 

17-7 

8-6 




101 

14-9 

6 

79 

106 

17-2 

39 

17-2 

24-9 

14 

23*8 

101 -5 





26-5 

63 

25-8 

58*7 



102 

30 

12 

171 

278 

37*5 

93-2 

34-4 

106*8 

27 

50 

102 *5 





48-5 

140 

42*9 

181-7 



103 

461 

18 

265 

552 

61-2 

254-2 

51*4 

310-8 

39 

78*6 

103 *6 





76-4 

462-4 

59*9 

592-2 



104 

62;5 

24-5 

365 

1047 

90-8 

898-5 

68-4 

1686*0 

49-6 

108-1 

104 -5 





109*0 

6555*5 

76-9 




105 

79-7 

31 

465 

2387 



85-3 


59 

139-3 

105 -5 







93*7 



106 

97*9 


559 

9098 



102*1 


68 

174 

106 -5 







110-6 



107 

1181 


667 






77 

216 

108 

139 


794 






86 

264 

109 

164-4 


926 






95 

3-24 

110 

194 

63-5 

1064 






104 

400 

111 









118 

112 

269-4 








122 

496 

113 









131-5 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

128 

387 

609-9 

6250 

98 

134 

171-5 

1905 

3226 

6061 






141*6 

162 

164 

175-75 

188 

201 

214-5 

229 

244 

i 262 

283 

311 

348 

626 

819 

1189 

1765 

3346 

130 


212 

18181 








135 


256-5 









140 


309 









145 


371-5 









150 


444-5 









155 


526 









160 


609 










120“-5 

ler 

133" 

106"-4 

104° -6 





117" 


00 

626 

00 

00 

00 





00 
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TABLE LXXIIa, — continued. 

5. Alkaline, Carbonafees, and Tartrates. 


B. P. of 
Solu- 
tion. 
fO. 

"Weight of Salt dissolved in 100 parts of Water. 


9, 

m 

o 

fH 

w 

O 

cT 

{z; 

KaCOs 

o 

W 

CSJ 

CO 

o 

o 

o 

o 

W 

o 

& 

M 

c3 

o 

W 

r4l« 

4 



G. 


L. 

G. 





10()-5 

7 '5 

5-2 

15*4 




• 



101 

14*4 

10-4 

34-1 

13 

11-5 

21-4 

17-3 

25 

18 

101-5 

20-8 

15*6 

57-1 







102 

26-7 

20*8 

86-7 

22-5 

22*5 

44-4 

34*5 

53*5 

36 

102*5 

32 

26 

125-5 







103 

36-8 

31T 

177-6 

31 

32 

68-2 

51-3 

84 

54 

103-5 

41 

36-2 

253-1 







101 

44-7 

41-2 

369-4 

38-8 

40 

93-9 

68-1 

118 

72 

104-5 

47-9 

46-2 

576-9 







105 


51*2 

1052-9 

46-1 

47-5 

121-3 

84-8 

157 

90 

106 




53-1 

54-5 

150-9 


208 

108 

107 




59-6 

61 

183 


266 

126*5 

108 




65-9 

67 

218*8 


340 

145 

109 




71-9 

73 



426 

163-5 

110 




77-6 

78-5 


171 

554 

182 

111 




83 

83-5 





112 




88-2 

88-5 


1 

988 

1 221 

113 




93-2 

93-5 





114 




98 

98-5 



2339 

263 

115 




102-8 

103-5 


272-5 

5510 

284 

120 




127 

127-5 


390 



125 




152 

152-5 


510 



130 




178-1 

181-5 


671 



135 




205 

219-5 


855 



140 





(133°) 


1087 



145 







1429 



150 







2000 



155 







3125 



160 







6666 











115“-6 









CO 

00 



*L = Legrand; G = Gerlach. 
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TABLE LXXIIa.— coHitKMed!. 

6. Hydiogen Oxalato, Tartrate, and Citrate. 



Weight of Substance in 100 parts Water. 


Weight of Suhataiico in 100 parts Wat(C\ 

B. P. 

Oxalate. 

Tartrate. 

Citrate. 

B. P. 

Oxalate, 

Tartrate. 

Citrate. 

fO, 




fO, 





HgCA 

haha 



HgC^O.j 

HA4H1O8 

HAJTrA'HA 

lor 

19 

17 

29 





102 

40 


58 

136 


805 


103 

62 

-52 

87 

137 




104 

86 


116 

138 


890 


105 

112 

87 

145 

139 




106 

140 

105 

17G 

140 


980 


107 

169 


208 

141 




108 

199 

141 

243 

142 


1082 


109 

230 


280 

143 




110 

262 

177 

320 

144 


1199 


111 



359 

145 




112 

342 

214 

399 

146 


1333 


113 



442 

147 




114 

460 

253 

498 

148 


1492 


115 



553 

149 




116 

628 

292 

614 

150 


1695 


117 



685 

151 




118 

869 

333 

763 

152 


1923 


119 



855 

153 




120 

1316 

374 

952 

154 


2222 


121 




155 




122 

2272 

415 

1234 

156 


2597 


123 

3333 



158 


3077 


124 

6250 

460 

1613 

160 


3774 


125 

50000 



162 


4878 


126 


507 

2247 

164 


6666 


127 




165 



128 


556 

3333 

166 


10000 


129 




168 


20000 


130 


608 

6250 

169 


40000 


131 



10000 

170 




132 


663 

166666 


125'’-2 

170" 

132"-6 

133 





oo 

00 

00 

134 


728 
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TABLE LXXIIa. — continued. 


7, Alkaline Hydroxides* 


B. P. of 
Solu- 
tion. 
f 0. 

Wt. in 100 pts. Water. 

B. P. of 
Solu- 
tion. 
fC, 

Wt. in 100 pts. Water. 

B. P. of 
Solu- 
tion. 
f 0. 

Wt. in 100 pts. Water. 

NaHO 

KHO 

NaHO 

KHO 

NaHO 

KHO 

105“ 

17 

20-5 

170“ 

187-0 

137-0 

270° 

1739 

343-5 

110 

30 

34-5 

175 

208-3 

144-8 

280 

2353 

375-0 

115 

41 

46‘5 

180 

230 

152*6 

290 

3571 

408-2 

120 

51 

57*5 

185 

254*5 

160-4 

300 

6452 

444-4 

125 

601 

67-6 

190 

281-7 

168-2 

305 

10526 


130 

701 

76-8 

195 

312-3 

176-6 

310 

22222 

484*0 

135 

811 

85 

200 

345 

185-0 

320 


526-3 

140 

93-5 

92-5 

210 i 

425-5 

202-0 

330 


571*5 

145 

106-5 

99-8 

220 

526-3 

219-8 

340 1 


623-6 

150 

120-4 

106-5 

230 

645-2 

240*9 




155 

134-5 

114-5 

240 

800 

263-1 




160 

150-8 

121-7 

250 

1000 

285-7 


314“ 


165 

168*8 

129 35 

260 

1333 

312-5 


oo 



TABLE LXXIIb. — Vapour Tension and Boiling Points of Aqueous Solutions 

of G-lycerol. (Gerlach.) 


Percentage 
of Glycerol. 

Vapour Tension 
at 100" C. 

Boiling Point 
under a pressure 
of 760 mms. 

Percentage 
of Glycerol. 

Vapour Tension 
at 100® C. 

Boiling Point 
under a pressure 
of 760 mms. 

100 

64 rams. 

290** a 

78 

419 mms. 

119“ C. 

99 

87 

239 

77 

430 

118-2 

98 

107 

208 

76 

440 

117-4 

97 

126 

188 

75 

450 

116-7 

96 

144 

175 

74 

460 

116 

95 

162 

164 

73 

470 

115-4 

94 

180 

156 

72 

480 

114-8 

93 

198 

150 

71 

489 

114-2 

92 

215 

145 

70 

496 

113-6 

91 

231 

141 

65 

553 

111-3 

90 

247 

138 

60 

565 

109 

89 

263 

135 

55 

593 

107-5 

88 

279 

132-5 

50 

618 1 

106 

87 

295 

130-5 

45 

639 

105 

86 

311 

129 

40 

657 

104 

85 

326 

127-5 

35 

675 

103-4 

84 

340 

126 

30 

690 

102-8 

83 

355 

124-5 

25 

704 

102-3 

82 

370 

123 

20 

717 

101-8 

81 

384 

122 




80 

396 

121 

10 

740 

100-9 

79 

408 

120 
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TABLE LXXIIc.— 1. Specific Gravity, etc., of Ammonia Solutions at 14° 0. (Carius.) 


Specific 

Gravity. 

Percent. 

ofNH,p 

Specific 

Gravity. 

Percent. 

ofNHs. 

Specific 

Gravity. 

Percent, 

m 

Specific 

Gravity. 

Percent, 
of NH.-,. 

Specific 

Gravity. 

Percent. 

ofNILj. 

0-884:4 

36*0 

0-9006 

28-8 

0-9203 

21-6 

0*9434 

14*4 

0-9701 

7*2 

48 

35-8 

11 

28*6 

09 

21*4 

41 

14*2 

09 

7*0 

52 

35*6 

16 

28*4 

15 

21*2 

49 

14*0 

17 

6*8 

56 

35-4 

21 

28*2 

21 

21*0 

56 

13-8 

25 

6-6 

60 

35*2 

26 

28*0 

27 

20*8 

63 

13*6 

33 

6*4 

64 

35-0 

31 

27-8 

33 

20*6 

70 

13*4 

41 

6*2 

68 

34-8 

36 

27-6 

39 

20*4 

77 

13*2 

49 

6*0 

72 

34*6 

41 

27*4 

45 

20*2 

84 

13*0 

57 

5*8 

77 

34-4 

47 

27*2 

51 

20*0 

91 

12*8 

65 

5*6 

81 

34-2 

52 

27*0 

57 

19*8 

98 

12*6 

73 

5*4 

85 

34-0 

57 

26*8 

64 

19-6 

0*9506 

12-4 

81 

5*2 

89 

33*8 

63 

26*6 

71 

19-4 

12 

12-2 

90 

5*0 

94 

33*6 

68 

26*4 

77 

19-2 

20 

12*0 

99 

4*8 

98 

33*4 

73 

26*2 

83 

19*0 

27 

11*8 

0*9807 

4*6 

0*8903 

33*2 

78 

26-0 

89 

18*8 

34 

11-6 

16 

4*4 

07 

33*0 

83 

25*8 

96 

18*6 

42 

11*4 

23 

4*2 

11 

32*8 

89 

25*6 

0*9302 

18*4 

49 

11*2 

31 

4*0 

16 

32-6 

94 

25*4 

08 

18*2 

56 

11*0 

39 

3*8 

20 

32-4 

0*9100 

25*2 

14 

18*0 

63 

10*8 

47 

3*6 

25 

32*2 

06 

25*0 

21 

17*8 

71 

10*6 

55 

3*4 

29 

32*0 

11 

24*8 

27 

17*6 

78 

10*4 

64 

3*2 

34 

31*8 

16 

24-6 

33 

17*4 

86 

10*2 

73 

3*0 

38 

31*6 

22 

24*4 

40 

17*2 

93 

10*0 

82 

2*8 

43 

31*4 

27 

24*2 

47 

1 17*0 

0*9601 

9*8 

90 

2*6 

48 

31*2 

33 

24*0 

53 

16*8 

08 

9*6 

99 

2*4 

53 

31*0 

39 

23*8 

60 

16*6 

16 

9*4 

0*9907 

2*2 

57 

30*8 

45 

23*6 

66 

16*4 

23 

9*2 

15 

2*0 

62 

30*6 

50 

23*4 

73 

16*2 

31 

9*0 

24 

1*8 

67 

30*4 

56 

23*2 

80 

16*0 

39 

8*8 

32 

1*6 

71 

30*2 

62 

23*0 

86 

15*8 

47 

8*6 

41 

1*4 

76 

30*0 

68 

22*8 

93 

15*6 

54 

8*4 

50 

I 1*2 

81 

29-8 

74 

22*6 

0*9400 

15*4 

62 

8*2 

59 

1*0 

86 

29*6 

80 

22*4 

07 

15*2 

70 

8*0 

67 

0*8 

91 

29-4 

85 

22*2 

14 

15*0 

77 

7*8 

75 

0*6 

96 

29*2 

91 

22*0 

20 

14*8 

85 

7*6 

83 

0*4 

0*9001 

29*0 

97 

21*8 

27 

14*6 

93 

7*4 

91 

0*2 
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TABLE LXXIIo. — continued. 

2, Specific Gravity, etc., of Aminonia Solutions at 15“ C. (Griineberg and Gerlach.) 


3p. Gr. 

Percent. 

NHg. 

Sp, Gr. 

Percent. 

NHs. 

• I 

Sp. Gr. 

Percent. 

NHj. 

Sp. Gr. 

Percent. 

NH3. 

Sp. Gr. 

Percent. 

NH3. 

Sp. Gr. 

Percent. 

NHs, 

3-880 

36-50 

0-900 

27-70 

0-920 

21-30 

0-940 

15-45 

0-960 ; 

9-80 

0-980 

4-50 

885 

33-40 

905 

26-00 

925 

19-80 

945 

14-00 

965 

8-40 

985 ' 

3-30 

890 

31-40 

910 

24-40 

930 

18-35 

950 

12-60 

970 

7-05 

990 

2-15 

895 

29-50 

915 

i 22-85 

935 

16-90 

955 

11-20 

975 

5-76 

995 

1-05 


3. Specific Gravity, etc., of Ammonia Solutions at 15“ C. (Lunge and Wiernik.) 


Specific 

Gravity. 

Change 
of Sp. Gr. 
for 1°. 

Percent- 
age of 
HH,. 

1 Litre 
holds NH3 
in Grins. 

1 Foot 
Cube con- 
tains KH3 
in lbs. 

Specific 

Gravity, 

Change 
of Sp. Gr. 
for 

Percent- 
age of 
NHs. 

1 Litre 
holds NB3 
in Grnis. 

1 Foot 
Oabe con- 
tains XHjj 
in R)s. 

1-000 

O-OglS 

0-00 

0-0 

0-000 

0-940 

0-0389 

15-63 

146*9 

9-170 

0-998 

18 

0-45 

4-5 

0-281 

938 

40 

16-22 

152-1 

9-495 

996 

19 

0-91 

9-1 

0-624 

936 

41 

16-82 

157-4 

9-826 

994 

19 

1-37 

13-6 

0*849 

934 

41 

17-42 

162*7 

10-157 

992 

20 

1-84 

18-2 

1-136 

932 

42 

18*03 

168*1 

10-494 

990 

20 

2-31 

22-9 

1*430 

930 

42 

18*64 

173*4 

10*825 

988 

21 

2-80 

27-7 

1-729 

928 

43 

19*25 

178*6 

11*149 

986 

21 

3-30 

32-6 

2*029 

926 

44 

19*87 

184*2 

11-449 

984 

22 

3-80 

37-4 

2-335 

924 

45 

20*49 

189*3 

11-817 

982 

22 

4-30 

42-2 

2-634 

922 

46 

21*12 

194-7 

12*154 

980 

23 

4-80 

47-0 

2-934 

920 

47 

21-75 

200*1 

12-482 

978 

23 

5-30 

51-8 

3-233 

918 

48 

22*39 

205*6 

12-835 

976 

24 

5-80 

56-6 

3*533 

916 

49 

23*03 

210*9 

13-166 

974 

24 

6-30 

61-4 

3*833 

914 

50 

23*68 

216*3 

13-503 

972 

25 

6-80 

66-1 

4-126 

912 

51 

24*33 

221*9 

13-852 

970 

25 

7-31 

70-9 

4-426 

910 

52 

24*99 

227*4 

14-196 

968 

26 

7-82 

75-7 

4-726 

908 

53 

25*65 

232*9 

14-539 

966 

26 

8-33 

80-5 

5-025 

906 

54 

26*31 

238*3 

14-876 

964 

27 

8-84 

85*2 

5-319 

904 

55 

26*98 

243*9 

15-226 

962 

28 

9-35 

89-9 

5-622 

902 

56 

27*65 

249*4 

15 569 

960 

29 

9-91 

95-1 

5-937 

900 

57 

28*33 

255*0 

15*919 

958 

30 

10-47 

100*3 

6-260 

898 

58 

29-01 

260*5 

16-262 

956 

31 

11-03 

105*4 

6-573 

896 

59 

29-69 

266*0 

16*605 

954 

32 

11-60 

110*7 

6-911 

894 

60 

30-37 

271*5 

16-949 

952 

33 

12-17 

115-9 

7-235 

892 

60 

31*05 

277-0 

17-292 

950 

34 

12-74 

121-0 

7-553 

890 

61 

31-75 

282-6 

17-642 

948 

35 

13-31 

126*2 

7*878 

888 

62 

32-50 

288-6 

18-016 

946 

36 

13-88 

131-3 

8*197 

886 

63 

33-25 

294*6 

18-391 

944 

37 

14-46 

136-5 

8-521 

884 

64 

34-10 

301-4 

18-815 

942 

38 

15-04 

141-7 

8-846 

882 

65 

34-95 

308 3 

19-246 


By dividing “ grammes per litre by 100 we get approximately ‘‘ Pounds per gallon.” 



TABLE mxn.o.—eontimed. 

4. Specific Gravity, etc., of Alkaline Solutions, c (SchilF and Gerlaoh.) 


Percentage of 
Alkali. 

Specific Gravity for 
Solutions of 

Percentage of 
Alkali. 

Specific Gravity for 
Solutions of 

Percentage of 
Alkali, 

Spccifui Gravity 
for Solutions of 

NHa. 

NaOH. 

KOH. 

1TH3. 

NaOH. 

ICOH. 

NaOH, 

KOH. 

1 

0*9959 

1*012 

1*009 

25 

0*9106 

L279 

1*230 

49 

1*529 

1*525 

2 

9915 

024 

017 

26 

9078 

290 

241 

50 

540 

539 

3‘ 

9873 

035 

025 

27 

9052 

300 

252 

61 

550 

552 

4 

9831 

046 

033 

28 

9026 

310 

264 

62 

660 

565 

5 

9790 

058 

041 

29 

9001 

321 

276 

53 

570 

578 

6 

9740 

070 

049 

30 

8976 

332 

288 

54 

680 

590 

7 

9709 

081 

068 

31 

8953 

343 

300 

56 

591 

604 

8 

9670 

092 

065 

32 

8929 

353 

311 

66 

601 

618 

9 

9631 

103 

074 

33 

8907 

363 

324 

67 

611 

630 

10 

9693 

115 

083 

34 

8886 

374 

336 

58 

622 

642 

11 

9556 

126 

092 

35 

8864 

384 

349 

59 

633 

655 

12 

9520 

137 

101 

36 

8844 

396 

361 

60 

643 

667 

13 

9484 

148 

110 

37 


405 

374 

61 

664 

681 

14 

9449 

159 

119 

38 


415 

387 

62 

664 

696 

15 

9414 

170 

128 

39 


426 

400 

63 

674 

705' 

16 

9380 

181 

' 137 

40 


437 

412 

64 

684 

718 

17 

9347 

192 

146 

41 


447 

425 

65 

696 

729 

18 

9314 

202 

155 

42 


I 457 

438 

66 

706 

740 

19 

9283 

213 

166 

43 


! 468 

450 

67 

716 

754 

20 

9251 

225 

1 177 

44 


1 478 

i 462 

68 

726 

768 

21 

9221 

236 

188 

45 


1 488 

475 

69 

737 

780 

22 

9191 

247 

^ 198 

46 


i 499 

: 488 

70 

748 

790 

23 

9162 

258 

209 

47 


509 

499 




24 

9133 

269 

220 

48 


519 

511 
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TAELE LXXIIc. — continued. 

5. Specific Gravity, eto., of Caustic Soda Solutions at 15* C. (Hager.) 


Sp. Gr. 

Percent. 

XaOH. 

Sp. Gr. 

Percent. 

NaOH. 

Sp. Gr. 

Percent. 

NaOH. 

Sp. Gr. 

Percent. 

NaOH. 

Sp. Gr. 

Percent. 

NaOH. 

1-0070 

0-61 

1-0787 

6*76 

1*1662 

14*75 

1-2687 

24*24 

1*3913 

35*65 

0105 

0-9 

0827 

7*31 

1697 

15*0 

2748 

24*81 

3981 

36*25 

0107 

I’O 

0868 

7-66 

1755 

15*5 

2800 

25*3 

4049 

36-86 

0141 

1*2 

0909 

8*0 

1803 

15*91 

2857 

-25*8 

4118 

37-47 

0177 

1-6 

0951 

8*34 

1852 

16-38 

2905 

26*31 

4187 

38*13 

0213 

2-0 

0992 

8*68 

1901 

16-77 

2973 

26*83 

4267 

38-8 

0249 

2-36 

1030 

9*0 

1950 

17-32 

3032 

27-31 

4328 

39-39 

0286 

2-71 

1077 

9*42 

2000 

17-67 

3091 

27*8 

4410 

40*0 

0318 

3-0 

1120 

9*74 

2050 

18-12 

3151 

28*31 

4472 

40*75 

0360 

3-35 

1158 

10-0 

2101 

18*58 

3211 

28*83 

4545 

41*41 

0397 

3-67 

1195 

10*5 

2148 

19*0 

3272 

29*38 

4619 

42*12 

0435 

4-0 

1250 1 

10*97 

2202 

19*58 

3339 

30*0 

4694 

42*83 

0473 

4-32 

1294 

11*42 

2250 

20*0 

3395 

30*57 

4769 

43*66 

0511 

4-64 

1339 

11*84 

2308 

20*59 

3458 

31*22 

4845 

44-38 

0549 

4-96 

1383 

12*24 

2361 

21*0 

3521 

31*85 

4922 

45-27 

0588 

5*29 

1423 

12*64 

2414 

21*42 

3585 

32*47 

5000 

46*15 

0627 

5-58 

1474 

13-0 

2462 

22*0 

3642 

33*0 

5079 

46-87 

0667 

6-87 

1520 

13*55 

2522 

22*64 

3714 1 

33*69 

5168 

47*60 

0706 

6-21 

1566 

13*86 

2576 

23*15 

3780 ' 

34*38 

5238 

48-81 

0746 

6*55 

1631 

14*5 

2632 

23*67 

3858 

35*0 

5319 

49*02 
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TABLE LXXllo,^contmued. 

6. Specific Gravity, etc., of Caustic Soda Solutions at 15” C. (Lungo.) 


Specific 

Degrees. 

Percentage of 

1 Metre Cube eontaiiiH 

1 Pool Cube contains 

Gravity. 

Baum4. 

Twaddell. 

NagO. 

NaOH, 

Kilos. NagO 

Kilos. NaOH 

11.S. NauO 

lbs. NiiOB 

1-007 

1 

1-4 

0-47 

0*61 

4 

6 

0*25 

0*37 

014 

2 

2-8 

0*93 

l*2n 

9 

12 

0*56 

0-76 

022 

3 

4*4 

1*55 

2*00 

16 

21 

0*99 

1*28 

029 

4 

5-8 

2*10 

2*71 

22 

28 

1-35 

1*74 

036 

5 

7*2 

2*60 

3*35 

27 

35 

1*68 

2-17 

045 

6 

9-0 

3*10 

4*00 

32 

42 

2*02 

2*61 

052 

7 

10*4 

3*60 

4*64 

38 

49 

2*36 

3*05 

060 

8 

12*0 

4*10 

5*29 

43 

56 

2-71 

3*50 

067 

9 

13*4 

4*55 

5-87 

49 

63 

3-03 

3*91 

075 

10 

15*0 

5*08 

6*55 

55 

70 

3*41 

4-40 

083 

11 

16*6 

5-67 

7-31 

61 

79 

3*83 

4-94 

091 

12 

18-2 

6*20 

8*00 

68 

87 

4*22 

5*45 

100 

13 

20-0 

6*73 

8*68 

74 

95 

4*62 

5*96 

108 

14 

21-6 

7-30 

9*42 

81 

104 

5-05 

6*51 

116 

15 

23*2 

7*80 

10*06 

87 

112 

5*43 

701 

125 

16 

25*0 

8*50 

10*97 

96 

123 

5-97 

7-70 

134 

17 

26-8 

9-18 

11*84 

104 

134 

6*49 

8-38 

142 

18 

28-4 

9*80 

12*64 

112 

144 

6*99 

9*01 

152 

19 

30*4 

10*50 

13*55 

121 

156 

7*55 

9-74 

162 

20 

32-4 

11*14 

14*37 

129 

167 

8*08 

10-42 

171 

21 

34*5 

11*73 

15*13 

137 

177 

8*57 

11-06 

180 

22 

36*0 

12*33 

15*91 

146 

188 

9*08 

11-72 

190 

23 

38*0 

13*00 

16*77 

155 

200 

9*66 

12-46 

200 

24 

40*0 

13*70 

17*67 

164 

212 

10*26 

13-24 

210 

25 

42*0 

14*40 

18*58 

174 

225 

10*88 

14-03 

220 

26 

440 

15*18 

19*58 

185 

239 

11*57 

14-92 

231 

27 

46*2 

15*96 

20*59 

196 

253 

12*26 

15-82 

241 

28 

48*2 

16*76 

21*42 

208 

266 

12*98 

16-75 

252 

29 

50*4 

17*55 

22*64 

220 

283 

13*72 

17-69 

263 

30 

- 52*6 

18*35 

23*67 

232 

299 

14*47 

18-66 

274 

31 

54-8 

19*23 

24*81 

245 

316 

15*29 

19-73 

285 

32 

57*0 

20*00 

25*80 

257 

332 

16*04 

20-69 

297 

33 

59*4 

20*80 

26*83 

270 

348 

16*84 

21-73 

308 

34 

61*6 

21*55 

27*80 

282 

364 

17*60 

22-71 

320 

35 

64*0 

22*35 

28*83 

295 

381 

18*42 

23-76 

332 

36 

66‘4 

23*20 

29*93 

309 

399 

19-29 

24-88 
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TABLE LXXIIc. — continued. 

6. Specific Gravity, etc*, of Caustic Soda Solutions at IS*" C. — continued. 


Specitic 

Degrees. 

Percentage of 

1 Metre Cube contains 

1 Foot Cube contains 

Gravity. 

Baume. 

Twaddell. 

Xa^O. 

NaOH. 

Kilos. NagO 

Kilos. XaOH 

lbs. XaaO. 

rbs. NaOH. 

1-345 

37 

69-0 

24-20 

31-22 

326 

4*20 

20-32 

26-21 

357 

38 

71-4 

25-17 

32*47 

342 

441 

21*32 

27-51 

370 

39 

74-0 

26-12 

33-69 

359 

462 

22*34 

28-82 

383 

40 

76-6 

27-10 

34*96 

375 

483 

23-40 

30*18 

397 

41 

79-4 

28-10 

36*25 

392 

506 

24*51 

31*61 

410 

42 

82 0 

29-05 

37-47 

410 

528 

25-57 

32*98 

424 

43 

84*8 

30-08 

38*80 

428 

553 

26-74 

34*49 

438 

44 

87-6 

31-00 

39-99 

446 

575 

27-83 

35-90 

453 

45 

90-6 

32-10 

41-41 

466 

602 

29-12 

37*56 

468 

46 1 

93-6 

33-20 

42-83 

487 

629 

30-43 

39-25 

483 

47 

96-6 

34-40 

44-38 

510 

658 

31*85 

41*07 

498 

48 

99-6 

35*79 

46-15 

535 

691 

33-47 

43-18 

514 

49 

102*8 

36*90 

47-60 

559 

721 i 

34*88 

44*99 

530 

50 

106-0 

38-00 

49*02 

581 

750 

36-29 

46*82 
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TABLE hJ.XXla.—cmUnmd. 

7. Density, etc., of Canstic Soda Solutions at 16’' C. (Pictknrino.) 

(Water at 4° 0. = 1.) , 

By dividing tlie_ number representing “Grammes per litre ” by 100 wo got practically 


“Pounds avoirdupois per gallon.” 


Percent. 

NaOH. 

Density. 

Grammes 
NaOH 
per litre. 

Pounds Av. 
NaOH 

per cubic foot 

Percent. 

NaOH. 

0 

0-999180 



26 

1 

1*010611 

10*106 

0*63 

27 

2 

021920 

20*438 

1*28 

28 

3 

033109 

30*993 

1*93 

29 

4 

044317 

41-773 

2*61 

30 

5 

065463 

52-773 

3*29 

31 

6 

066602 

63*996 

3*99 

32 

7 

077733 

75*441 

4*71 

33 

8 

088866 

87-108 

5*44 

34 

9 

099969 

98*997 

6-24 

35 

10 

111069 

111-107 

6*94 

36 

11 

122165 

123-638 

7-71 

37 

12 

133250 

135-990 

8-49 

38 

13 

144353 

148-766 

9-29 

39 

14 

165450 

161-763 

10-10 

40 

15 

166538 

174-980 

10-93 

41 

16 

177619 

188-319 

11-77 

42 

17 

188707 

202-280 

12-63 

43 

18 

199783 

216-961 

13-48 

44 

19 

210861 

230-064 

14-36 

45 

20 

221933 

244-387 

15-26 

46 

21 

233062 

258-943 

16-16 

47 

22 

244119 

273-706 

17-08 

48 

23 

255134 

288-681 

18-02 

49 

24 

266092 

303-862 

18-97 

50 

25 

277063 

319-266 

19-93 



Duu.sity, 


•287990 

298877 

309708 

320496 

331213 

341879 

352472 

362991 

373453 

383815 

394092 

404279 

414363 

424353 

434299 

444161 

453929 

463623 

473249 

482850 

492406 

501927 

511412 

620868 

530282 


Gramiiius 
NaOII 
per Hire. 


334-877 

350-697 

366-718 

382-944 

399-364 

415-982 

432-791 

449-787 

466-974 

484-335 

601-873 

619-683 

637-438 

666- 497 
573-719 
592-106 
610-640 
629-358 
648-230 

667- 282 
686-517 
705-906 
725-478 
745-225 
765-141 


PqiuhIs Av. 
N.iOH 

Ipor cubic foot- 


20- 91 

21- 98 

22- 89 

23- 90 

24- 93 

25- 97 

27- 02 

28- 08 

29- 15 

30- 24 

31- 33 

32- 44 

33- 56 

34- 68 

35- 82 

36- 96 

38- 12 

39- 29 

40- 47 

41- 66 

42- 86 

44- 07 

45- 29 

46- 52 

47- 77 


20-29 

30-39 „ 

40-50 

Kohlransch gives for NaOH solutions at 
■16 C. ; — 


Percentage 

NaOH. 

Sp Or. 

Percentage 

NaOH. 

sp. Gr. 

2*5 

1-0280 

20 

1-2262 

5 

0568 

25 

2823 

10 

1131 

30 

3374 

15 

1790 




0-0003 

0-0004 

0-00045 


o 1 

of teiuporature. 


> 5 
JJ 


Hager gives for HujO solutions at 15° C. 


Percentage 

Na^O. 

Sp. Gr. 

Pcrceiitagt' 

Na^O. 

Sp. Gr. 

5 

r069 

25 

1*353 

10 

139 

30 

426 

15 

210 

35 

500 

20 

281 
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TABLE LXXIIc.^ — continued. 

8. Specific Gravity, etc., of .Caustic PotasL Solutions at 15“ C. (Tiinnermann.) 


Specific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

KOH. 

K 2 O. 

KOH. 

K 2 O. 

KOH. 

K 2 O. 

1-0050 

0-738 

0-5658 

1-1702 

19*542 

16-408 

1*34 

38-28 

32-14 

0153 

2*021 

1-697 

1839 

20*890 

17-510 

36 

39-85 

33-46 

^ 0260 

3*369 

2*829 

1979 

22-237 

18-671. 

38 

41-37 

34-74 

0369 

4-'n7 

3*961 

2122 

23*585 

19-803 , 

40 

42*86 

35-99 

0478 

5-967 

5*002 

2268 

24*933 

20*935 

42 

45-22 

37-97 

0589 

7-412 

6*224 

2342 

25*606 

21*500 

44 

47-84 

40-17 

0703 

8*760 

7-355 

2493 

26-954 

22-632 

46 

50-39 

42-31 

0819 ! 

10*108 

8*487 

2648 

28*303 

23*764 

48 

! 52-88 

44*40 

0938 ; 

11*456 

9-619 

2805 

29*650 

24*895 

50 

55-32 

1 46*45 

1059 

12-803 

10-750 

2966 

30-998 

26*027 

52 

1 57*71 

48-46 

1182 

14*151 

11-882 

3131 

32*345 

27*158 

54 

59-65 

50-09 

1308 

15*498 

13-013 

3300 

33*693 

28-290 

56 

61-43 

51*58 

1437 

16-846 

14-145 

30 

34*94 

29*34 

58 

63-19 

53*06 

1568 

18-195 

15-277 

32 

36*91 

30-74 





9. Specific Gravity, etc., of Caustic Potasli Solutions at 15“ C. (Gerlach.) 


Percentage. 

Specific Gravity for 

Percentage. 

Specific Gravity for 

Percentage. 

Specific Gravity for 

Percentage. 

Specific Gravity for 

K,0. 

KOH. 

K 2 O. 

KOH. 

KgO. 

KOH. 

K^O. 

KOH. 

1 

1-010 

1-009 

16 

1-166 

1*137 

31 

1-370 

1-300 

46 

1*600 

1*488 

2 

020 

017 

17 

178 

146 

32 

385 

311 

47 

615 

499 

3 

030 

025 

18 

190 

165 

33 

403 

324 

48 

630 

511 

4 

039 

033 

19 

202 

166 

34 

418 

336 

49 

645 

627 

5 

048 

041 

20 

215 

177 

35 

431 

349 

50 

660 

539 

6 

058 

049 

21 

230 

189 

36 

445 

361 

51 

676 

552 

7 

068 

058 

22 

242 

198 

37 

460 

374 

52 

690 

565 

8 

~ 078 

065 

23 

256 

209 

38 

475 

387 

53 

705 

578 

9 

089 

074 

24 

270 

220 

39 

490 

400 

54 

720 

590 

10 

099 

083 

25 

285 

230 

40 

504 

411 

55 

733 

604 

11 

110 

092 

26 

300 

241 

41 

522 

425 

56 

746 

618 

12 

121 

101 

27 i 

312 

252 

42 

539 

438 

57 

762 

630 

13 

132 

no 

28 

326 

264 

43 

664 

450 

58 

780 

641 

14 

143 

119 

29 

340 

278 

44 

570 

462 

59 

796 

656 

15 

154 

128 

30 

355 

288 

45 

584 

472 

60 

810 

667 


3 Ct 


VOL. II. 
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TABLE LXXIIo, — continued, 

10. Specific Gravity, etc., of Caustic Potash Solutions at 15° C. (Lunge.) 


Specific 

Pegrees. 

Percentage of 

1 Metro Oubo contaiuH 

1 Foot Oubo con tains 

Gravity. 

Baume. 

Twaddell. 

K2O. 

KOH. 

Kgms. KgO 

Kgms. KOH 

lU . K ,/) 

lt>s. KOH 

1- 007 
014 
022 
029 
037 

045 

052 

060 

067 

075 

083 

091 

100 

108 

116 

125 

134 

142 

152 

162 

171 

180 

190 

200 

210 

2- 20 
231 
241 
252 
263 

274 

285 

297 

308 

320 

332 

345 

357 

370 

1 

2 

3 

4 

5 

6 

7 • 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

1*4 

2-8 

4- 4 

5- 8 
7*4 

9-0 

10*4 

12-0 

13-4 

15'0 

16-6 

18-2 

20-0 

21-6 

23-2 

25'0 

26-8 

28-4 

30-4 

32-4 

34-2 

36-0 

38-0 

40-0 

42-0 

44-0 

46-2 

48-2 

50-4 

52-6 

54-8 

57-0 

59-4 

61-6 

64-0 

66-4 

69-0 

71-4 

74-0 

0- 7 

1- 4 
2*2 

2- 9 

3- 8 

4- 7 

5- 4 

6- 2 

6-9 

7,7 

8- 5 

9- 2 
10-1 
10-8 
11-6 

12- 4 

13- 2 

13- 9 

14- 8 

15- 6 

16- 4 

17- 2 

18- 0 
18-8 
19*6 

20*3 

21*1 

21- 9 

22- 7 

23- 5 

24*2 

25*0 

25- 8 

26- 7 

27- 5 

28- 3 

29- 3 

30- 2 

31- 0 

0- 9 

1- 7 

2- 6 

3- 5 

4- 5 

5- 6 

6- 4 

7- 4 

8- 2 
9-2 

10-1 

10-9 

12-0 

12*9 

13- 8 

14- 8 

15- 7 
16*5 

17- 6 

18- 6 

' 19-5 
20-5 
21*4 
22*4 

23- 3 

24- 2 

25- 1 

26- 1 
27*0 
28-0 

28- 9 

29- 8 

30- 7 
31*8 

32- 7 

33- 7 

34- 9 

35- 9 

36- 9 

7 

14 

22 

30 

39 

49 

57 

66 

74 

83 

92 

100 

111 

119 

129 

110 

150 

159 

170 

181 

192 

203 

214 

226 

237 

248 

260 

272 

284 

297 

308 

321 

335 

349 

363 

377 

394 

410 

425 

9 

17 

26 

36 

46 

58 

67 

78 

88 

99 

109 

119 

132 

143 

153 

167 

178 

188 

203 

216 

228 

242 

255 

269 

282 

295 

309 

324 

338 

353 

368 

383 

398 

416 

432 

449 

469 

487 

506 

0-46 

0- 89 

1- 40 
1-86 
3-46 

3-07 

3- 55 

4- 10 

4- GO 

5- 17 

r >- 7 r > 

6- 37 

6- yi 

7- 47 

8- 08 

8- 71 

9- 34 
9'91 

10- 64 

11- 32 

11- 99 

12- 67 

13- 37 

14- 08 

14- 81 

15- 46 

16- 21 

16- 97 

17- 74 

18- 53 

19- 25 

20- 06 

20- 89 

21- 80 
22-66 

23- 63 

24- 60 

25- 58 

26- 51 

0- 55 

1- 06 

1- 67 

2- 22 

2- 93 

3- 65 

4- 23 

4- 89 

5- 48 

6- 16 

6-86 

7- 48 

8- 26 

8- 90 

9- 63 

10- 38 

11- 13 
11-81 

12- 68 

13- 48 

14- 28 

15- 10 

15- 93 

16- 78 

17- 64 

18- 42 

19- 32 

20- 22 

21- 14 

22- 08 

2-2-93 

23- 90 

24- 89 

26- 98 

27- 00 

28- 04 

29- 31 

30- 48 

31- 59 


TABLE LXXITc. — continued, 

« 

10. Specific Gravity, etc., of Caustic Potash Solutions at IS'’ C. — continued. 


Specific 

Degrees. 

Percentage of 

1 Mt*tro Cube contains 

1 Foot Cube contains 

Gravity. 

Bauin4. 

Twaddell. 

KqO. 

KOH. 

Kgms. K 2 O 

Kgms. KOH 

lbs. K 2 O 

ms. KOH 

1*383 

40 

76-6 

31*8 

37-8 

440 

522 

27-45 

32-71 

397 

41 

79-4 

32-7 

38*9 

467 

543 

28*52 

33*98 

410 

42 

82*0 

33*5 

39*9 

472 

563 

29*49 

35*13 

424 

43 

84*8 

34-4 

40*9 

490 

582 

30*59 

36-44 

438 

44 

87*6 

35*4 

42*1 

509 

605 

31-78 • 

37*86 

453 

45 

90*6 

36*5 

43*4 

530 

631 

33*11 

39*45 

468 

46 

93*6 

37-5 

44*6 

549 

655 

34-.37 

40*95 

483 

47 

96*6 

38*5 

45*8 

571 

679 

35*64 

42*47 

498 

48 

99-6 

39*6 

47*1 

593 

706 

37*03 

44*12 

514 

49 

102*8 

40*6 

48*3 

615 

731 

38*37 

45*72 

530 

50 

106*0 

41*5 

49*4 

635 

756 

39*64 

47*23 

546 

51 

109*2 

42*5 

50*6 

655 

779 

41*02 

48*87 

563 

52 

112*6 

43*6 

51*9 

681 

811 

42*54 

50*69 

580 

53 

116*0 

44*7 

53*2 

706 

840 

44*09 

52*54 

597 

54 

119*4 

45*8 

54*5 

731 

870 

45*66 

54*40 

615 

55 

123*0 

47*0 

55*9 

769 

905 

47*38 

56*46 

634 

56 

126*8 

48*3 

57*5 

789 

940 

49*27 

58*70 


11. Specific Gravity, etc., of Aminoniiim Carbonate Solutions at 15° 0. (Lunge.) 


Specific 

Gravity. 

Degrees 

Twaddell. 

Percent- 
age of 
Am. Garb. 

Specific 

Gravity, 

Degrees 

Twaddell. 

Percent- 
age of 
Am. Garb. 

Specific 

Gravity. 

Degrees 

Twaddell. 

Percent- 
age of 
Am. Garb. 

1*005 

1 

1*66 

1*055 

11 

16*16 

1*105 

21 

31-77 

010 

2 

3*18 

060 

12 

17-70 

no 

22 

33*45 

015 

3 

4*60 

065 

13 

19*18 

115 

23 

35-08 

020 

4 

6*04 

070 

14 

20*70 

120 

24 

36*88 

025 

5 

7*49 

075 

15 

22*25 

125 

25 

38*71 

030 

6 

8*93 

080 

16 

23*78 

130 

26 

40*34 

035 

7 

10*35 

085 

17 

25*31 

135 

27 

42*20 

040 

8 

11*86 

090 

18 

26*82 

140 

28 

44*29 

045 

9 

13*36 

095 

19 

28*33 

144 

29 

44*90 

050 

10 

14*83 

100 

20 

29*93 
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TABLE 'L\'Lllo.— continued. 


12. Specific Gravity, etc., of Sodium Carbonate Solutions at 23“ C. (Schiff.) 


Specific 

Gravity. 

Percentage of 
NasOOa+lOHjO. 

Percentage of 
Na^OOg. 

Specific 

Gravity. 

Percentage of 
KaaCOg+lOlIsjO. 

Percentage of 
FUr/JO.,. 

1*0038 

1 

0*370 

1*1035 

26 

9-635 

0076 

2 

0'741 

1076 

27 

10*005 

0114 

3 

1-112 

1117 

28 

10-376 

0153 

4 

1*482 

1158 

29 

10-746 

0192 

5 

1*853 

1200 

30 

11-118 

0231 

6 

2223 

1242 

31 

11*488 

0270 

7 

2*594 

1284 

32 

11-859 

0309 

8 

2*965 

1326 

33 

12-230 

0348 

9 

3*335 

1368 

34 

12-600 

0388 

10 

3-706 

1410 

35 

12-971 

0428 

11 

4-076 

1452 

36 

13-341 

0468 

12 

4-447 

1494 

37 

13-712 

0508 

13 

4-817 

1536 

38 

14-082 

0548 

14 

6-188 

1578 

39 

1.1-453 

0588 

15 

6-558 

1620 

40 

14-824 

0628 

16 

5-929 

1662 

41 

14-195 

0668 

17 

6-299 

1704 

4*2 

15-566 

0708 

18 

6-670 

1746 

43 

16-936 

0748 

19 

7-041 

1788 

44 

16-307 

0789 

20 

7-412 

1830 

45 

16-677 

0830 

21 

7-782 

1873 

46 

17-048 

0871 

22 

8-163 

1916 

47 

17-418 

0912 

23 

8-523 

1959 

48 

17-789 

0953 

24 

8-894 

2002 

49 

18-169' 

0994 

25 1 

9-264 

2016 

50 

18-530 
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TABLE LXXIIc. — continued. 

13. Specific Gravity, etc.,*of Sodium Carbonate Solutions at 15'’ C. (Lunge.) 


Specific 

Gravity. 

Degrees 

Bauiii4. 

Degrees 

T wad dell. 

Percentage of 

Kilogrammes in each 
Metre Cube of the Liquid. 

Pounds in each Foot 
Cube of Liquid. 

NaaCOg. 

NaaCO^-HOHjO. 

NagOOs. 

Na^COs+lOHsO. 

Xa^GOg. 

KagCOg+lOHgO. 

1-007 

1 

1-4 

0-67 

1*807 

6*8 

18-2 

0*42 

1*14 

014 

2 

2*8 

1*33 

3-587 

13*5 

36*4 

0*84 

2*27 

022 

3 

4-4 

2*09 

6-637 

21*4 

57-6 

1*34 

3*60 

029 

4 

5*8 

2-76 

7-444 

28*4 

76*6 

1-77 

4-77 

036 

5 

7*2 

3*43 

9*251 

35*5 

95*8 

2*22 

5*96 

045 

6 

9-0 

4*29 

11*570 

44*8 

120-9 

2*80 

7-55 

052 

7 

10-4 

4*94 

13-323 

52*0 

140*2 

3*25 

8*74 

060 

8 

12*0 

6-71 

15*400 

60-5 

163*2 

3-78 

10*19 

067 

9 

13-4 

6*37 

17-180 

68*0 

183*3 

4*24 

11*44 

075 

10 

15*0 

7*12 

19*203 

76*5 

206*4 

4-78 

12*88 

083 

11 

16*6 

7*88 

21*252 

85*3 

230*2 

6-33 

14*37 

091 

12 

18*2 

8*62 

23*248 

94*0 

253*6 

6-87 

15*83 

100 

13 

20*0 

9*43 

25*432 

103*7 

279*8 

6-47 

17*47 

108 

14 

21*6 

10*19 

27*482 

112*9 

304*5 

7-05 

19*01 

116 

15 

23-2 

10*95 

29*532 

122*2 

329*6 

7-63 

20*36 

125 

16 

25*0 

11*81 

31*851 

132*9 

358*3 

8-30 

22*37 

134 

17 

26*8 

12*61 

34*009 

143*0 

385*7 

8-93 

24*08 

142 

18 

28-4 

13*16 

35*493 

150*3 

405*3 

9-38 

25*30 

152 

19 

30*4 

14*24 

38*405 

164*1 

442*4 

10-24 

27*62 
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TABLE LXXIIo.— foraifinmi. 


14. Strength, etc., of Concentrated Solutions of Sodium Carbonate at 30° C. (Lunge.) 

A. 


Specifia 
Gravity 
at 30°. 

Degrees 

Twaddell. 

Percentage by Weight of 

Each Litre contains in grins. 

Kach Foot Cube contains 
in iiounds 

Na,0O3. 

Na.jCO.i + 10H.p. 

NayOOg. 

Nn.jCO;, + 10n.,O. 

KaaCO,. 

Na,,CO,, + 10n.p. 

1*310 

62 

28*13 

75*91 

368-5 

994*5 

23-00 

62*08 

300 

60 

27*30 

73*67 

354-9 

9.57-4 

22-16 

69-77 

290 

58 

26*46 

71*40 

341*3 

921*0 

21-31 

57-49 

2S0 

56 

25*62 

69*11 

327-9 

884-7 

20-47 

55*23 

270 

54 

24-78 

66*86 

314*7 

849*2 

19*65 

53*01 

260 

52 

23*93 

64-59 

301*5 

813-2 

18-82 

50-77 

250 

50 

23*08 

62-15 

288*5 

778-5 

18*01 

48-60 

240 

48 

22*21 

59*94 

275-4 

743-0 

17-19 

46*38 

230 

46 

21*33 

57-55 

262-3 

707-8 

16-37 

44*19 

220 

44 

20-47 

55*29 

249-7 

673-8 

15*59 

42-06 

210 

42 

19-61 

52*91 

237-3 

640-3 

14*81 1 

39-97 

200 

40 

18-76 

50*62 

226-1 

607-4 

14*05 

37-92 

190 

38 

17-90 

48*31 

214-0 

577-5 

13*36 

36-05 

180 

36 

17-04 

45*97 

201-1 

542-0 

12*55 

33-87 

170 

34 

16-18 

43*38 

189-3 

610-9 

11*82 

31-89 

160 

32 

15-32 

41*34 

177-7 

479-5 

11*09 

29-93 

150 

30 

14-47 

39*04 

164-4 

449-0 

10*26 

28-03 

140 

28 

13-62 

36*75 

155-3 

419-0 

9*69 

26-16 


B. 


Specific 
Gravity 
at 30°. 

Degrees 

Banm4. 

Percentage by Weight of 

Each Litre contains in grms. 

Each Foot Cube contains 
in pounds 

KaaCOa. 

NaaCOg + lOHoO. 

NaaCOg. 

NB 2 CO 3 +IOH 2 O. 

NuaCOj. 

NaaCOa + lOHaO. 

1*308 

34 

-27-97 

76-48 

365*9 

987-4 

22*84 

61-64 

297 

33 

27-06 

73-02 

351-0 

947-1 

21*91 

59*12 

285 

32 

26*04 

70-28 

334*6 

902*8 

20*89 

56*36 , 

274 

31 

25*11 

67-76 

319*9 

863*2 

19*97 

53*89 

263 

30 

24*18 

65*24 

306-4 

824*1 

19-07 

51*45 

252 

29 

23*25 

62*73 

291*1 

785-4 

18*17 

49*03 

241 

28 

22*29 

60-16 

276*6 

746-3 

17-27 

46*59 

231 

27 

21*42 

67-80 

263-7 

711-5 

16*46 

44*42 

220 

26 

20-47 

55*29 

249*7 

673*8 

15*59 

42*06 

210 

25 

19-61 

52*91 

237*3 

640*3 

14*81 

39*97 . 

200 

24 

18-76 

50*62 

225*1 

607*4 

14*05 

37*92 

190 

23 

17-90 

48*31 

214*0 

577*5 

13*36 

36*05 

180 

22 

17-04 

45*97 

201*1 

542*6 

12*55 

33*87 

171 

21 

16-27 

43*89 

190*5 

514*0 

11*89 

32*09* 

162 

20 

15-49 

41*79 

180*0 

485*7 

11*24 

30*32 

152 

19 

14-64 

39*51 

168*7 

455*2 

10*53 

28*42 

142 

18 

13-79 

37*21 

157*5 

425*0 

9*83 

26*53 
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TABLE LXXIIc. — mitinued. 

15. Specific Gravity, etc., of Potassium Carbonate Solutions at 15* C. (Gerlach.) 


Specific Gravity. 

Percentage of 
IV 2 GO 3 . 

Specific Gravity. 

Percentage of 
KaCOg. 

Specific Gravity. 

Percentage of 
KoCOs. 

1-009U 

1 

1-18265 

19 

1-38279 

37 

01829 

2 

19286 

20 

S9476 

38 

02743 

3 

20344 

21 

40673 

39 

03658 

4 

21402 

22 

41870 

40 

04672 

5 

22459 

23 

43104 

41 

05513 

6 

23517 

24 

44388 

42 

06451 

7 

24575 

25 

45573 

43 

07396 

8 

25681 

26 

46807 

44 

08337 

9 

26787 

27 

48041 

45 

09278 

10 

27893 

28 

49314 

46 

10528 

11 

28999 

29 

50588 

47 

11238 

12 

30105 

30 

51861 

48 

12219 

13 

31261 

31 

63135 

49 

13199 

14 

32417 

32 

54408 

50 

14179 

15 

33573 

33 

55728 

51 • 

15200 

16 

34729 

34 

57048 

52 

16222 

17 

35885 

35 

57079 

52-024 

17243 

18 

37082 

36 




16. Kohlrauscli gives the following for KgCOg solutions at 15* C. : — • 


Percent. 

K 2 CO 3 . 

Sp. Or. 

Percent. 

KoCO^. 

Sp. Gr. 

5 

1-0449 

30 

1*3002 

10 

0919 

40 

i 4172 

20 

1920 

50 

5428 
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TABLE LXXIIo.— cojjdiMMed 


17. Specific Gravity, etc,, of Solutions of I’otash^js at 15° C. (laingo.) 


Specific Gravity. 

Degrees Baiime. 

Degrees Twaddell. 

Percentage of KgCOg. 

Kilogrammes of 
KoCOg in each Metre 
Cube of Liquid. 

Pounds of KoCOg 
in each Foot Cube of 
Liquid. 

Specific Gravity. 

Degrees Baiime. 

Degrees Twaddeli. | 

Percentage of EoCOg. 

s 

1 

t a o 

:So"'§ 

MOO 

M 

Pounds of KoCO;, 
in each Foot Cube of 
Liquid. 

1-007 

1 

1-4 

07 

7 

0-44 

1*231 

27 

46*2 

23*5 

289 

18*04 

014 

2 

2-8 

1-5 

15 

0-94 

241 

28 

48*2 

24*5 

304 

18-98 

022 

3 

4-4 

2-3 

23 

1*44 

252 

29 

50*4 

25*5 

319 

19-91 

029 

4 

5-8 

3-1 

32 

2*00 

263 

30 

52*6 

26*6 

336 

20*98 

037 

5 

7*4 

4-0 

41 

2-56 

274 

31 

5 i -8 

27-5 

350 

21*85 

045 

6 

9-0 

4‘9 

51 

3-18 

285 

32 

57*0 

28-5 

36 (S 

22*85 

052 

7 

10*4 

5-7 

60 

3-75 

297 

33 

59*4 

29 6 

38.{ 

2;t'97 

060 

8 

12-0 

6-5 

69 

4-31 

308 

34 

61*6 

30*7 

•102 

25*10 

067 

9 

1,3-4 

7-3 

78 

4-87 

320 

35 

64*0 

31-6 

417 

26-03 

076 

10 

15-0 

8-1 

87 

5-43 

332 

36 

1)6-4 

32-7 

436 

27*22 

083 

11 

lG-6 

9-0 

97 

6-06 

345 

37 

09*0 

33*8 

455 

28-40 

091 

12 

19-2 

9-8 

107 

6-78 

357 

38 

71*4 

34*8 

472 

29*47 

100 

13 

20-0 

10*7 

118 

7-37 

370 

39 

74*0 

35*9 

492 ! 

30*71 

108 

14 

21-6 

11‘6 

129 

8-05 

383 

40 

76*6 

37-0 

512 

31*96 

116 

15 

23*2 

12-4 

138 

8-61 

397 

41 

79*4 

38*2 

534 

33-33 

25 

16 

25-0 

13*3 

150 

9-3G 

410 

42 

82*0 

39*3 

551 

34*58 

134 

17 i 

26-8 

14-2 

161 

10*06 

424 

43 

84*8 

40*5 : 

577 

36*02 

142 ^ 

18 

28-4 

15-0 

171 

10*67 

438 

44 

87*6 

41*7 

GOO 1 

37*46 

152 

19 

30-4 

16-0 

184 

11*49 

453 

45 

90*6 

42*8 

622 

38-83 

162 

20 

32-4 

17-0 

198 

12*36 

468 

46 

93*6 

44*0 

646 

40*33 

172 

21 

34-4 

18-0 

211 

13*17 

483 

47 

96*6 

45*2 

670 

41*83 

180 

22 

36-0 

18-8 

220 

13*73 

498 

48 

99*6 

46*5 

697 

43*51 

190 

23 

38-0 

19-7 

234 

14*61 

514 

49 

102*8 

47*7 ^ 

722 

45*07 

200 

24 

40-0 

20*7 

248 

15*23 

530 

50 

106*0 

48*9 

748 

46*70 

210 

25 

42-0 

21*6 

261 

16*29 

546 

51 

109*2 

50*1 

775 

48*38 

220 

26 , 

44-0 

22-5 

275 

17*17 

563 

52 

112-6 

51*3 

802 

50*07 
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TABLE LXXIIo. — continued. 

18. Specific Gravity, etc., of Potassium Carbonate Solutions at 17' *5 C. (Hager.) 


Sp. Gr. 

Per cent. 
ofKaCOg. 

Sp. Gr. 

Per cent. 
0fK2C03. 

Sp. Gr. 

Per cent. 
ofK^COa. 

Sp. Gr, 

Per cent, 
of K2CO3. 

Sp. Gr. 

Per cent. 
ofKaCOa. 

1-009 

1 

M22 

13 

1-245 

25 

1-380 

37 

1-529 

49 

018 

2 

132 

14 

256 

26 

392 

38 

542 

50 

027 

3 

141 

15 

267 

27 

404 

39 

555 

51 

036 

4 

151 

16 

278 

28 

416 

40 

569 

52 

04:5 

5 

161 

17 

289 

29 

429 

41 



054 

6 

172 

18 

300 

30 

441 

42 



064 

7 

182 

19 

312 

31 

453 

43 



073 

8 

192 

20 

323 

32 

466 

44 


i 

082 

9 

203 

21 

334 

33 

478 

45 



092 

10 

213 

22 

345 

34 

489 

46 



102 

11 

224 

23 

357 

35 

503 

47 



112 

12 

235 

24 

368 

36 

516 

48 




19. Density, etc., of HydrocMoric Acid Solutions at 15“ C. (Dre.) 


Specific Gravity. 

Percentage of 
HCl. 

Percentage of Cl. 

Specific Gravity, 

Percentage of 
HCl. 

Percentage of Cl. 

1-2000 

40-777 

39-676 

1*1721 

34*660 

33-724 

1982 

40-369 

39-278 

1701 

34*252 

33-328 

1964 

39-961 

38-882 

1681 

33*845 


1946 

39-554 

38-485 

1661 

33-437 

32-535 

1928 

39-146 

38*089 

1641 

33*029 

32-136 

1910 

38-738 

37-692 

1620 

32-621 

31-746 

1893 

38-330 

37*296 

1599 

32-213 

31-343 

1875 

37-923 

36-900 

1578 

31-815 

30*946 

1857 

37-516 

36*503 

1557 

31*398 

30-550 

1846 

37-108 

36-107 

1537 

30*990 

30-153 

1822 

37-100 ’ 

35-707 

1515 

30*582 

29-757 

1802 

36-292 

35*310 

1494 

30*174 ^ 

29-361 

1782 

35*884 

34*913 

1473 

29-767 

28-994 

1762 

35-476 

34*517 

1452 

29-359 

28-567 

1741 

35-068 

34*121 

1431 

28-951 

28-171 




TABLE 


19. Density, etc., of Hydrochloric 


Specific Gravity. 

Percentage of 
HCl. 

Percentage of 01. 

1*1410 

28*544 

27-772 

1389 

28*136 

27-376 

1369 

27-728 

26-979 

1349 

27-321 

26*583 

1328 

26*913 

26*186 

1308 

26*505 

25-789 

1287 

26*098 

25*392 

1267 

25-690 

24*996 

1247 

25*282 

24*599 

1226 

24-874 

24*202 

1206 

24*466 

23*805 

1185 

24*058 

23-408 

1164 

23*650 

23*012 

1143 

23*242 

22-615 

1123 

22*834 

22*218 

1102 

22*426 

21*882 

1082 

22*019 

21*425 

1061 

21-611 

21*028 

1041 

21*203 

20*632 

1020 

20*796 

20*235 

1000 

20*388 

19*837 

0980 

19*980 

19*440 

0960 

19*572 

19*044 

0939 

19*165 

18*647 

0919 

18*757 

18*250 

0899 

18*349 

17*854 

0879 

17*941 

17*457 

0859 

17*534 

17*060 

0838 

17*126 

16*664 

0818 

16*718 

16*267 

0798 

16*310 

15*870 

0778 

15*902 

15*474 

0758 

15*494 

15*077 

0738 

15*087 

14*680 

0718 

14*679 

14*284 
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JABLE LXXIlQ.^confinued, 

20. Specific Gravity, etc., of Solutions of Hydrochloric Acid. (Kolbe.) 


Dfi.!.;rees 

Baume. 

Density. 

100 Parts Solu- 
tion at 0° C. 
contain of 
HOI. 

At 15 

” 0. 100 Parts of the Solution contain 

HCl. 

Acid of 20“ B. 

Acid of 21° B. 

Acid of 22° B, 

0 

1*000 

0*0 

0*1 

0*3 

0*3 

0*3 

1 

007 

1-4 

1*5 

4*7 

4*4 

4*2 

2 

014 

2*7 

2*9 

9*0 

8-6 

8*1 

3 

022 

4*2 

4*5 

14-1 

13*3 

12*6 

4 

029 

5*5 

5*8 

18*1 

17*1 

16*2 

5 

036 

6*9 

7*3 

22*8 

21-5 

20*4 

6 

044 

8-4 

8*9 

27-8 

26*2 

24*4 

7 

052 

9*9 

10*4 

32*6 

30*7 

29*1 

8 

060 

11*4 

12*0 

37-6 

35*4 

33*6 

9 

067 

12*7 

13*4 

41*9 

39*5 

37*5 

10 

075 

14*2 

16-0 

46*9 

44*2 

42*0 

11 

083 

15*7 

16*5 

51 6 

48*7 

46*2 

12 

091 

17*2 

18-1 

56*7 

53*4 

50-7 

13 

100 

18-9 

19*9 

62*3 

68-7 

55-7 

14 

108 

20*4 

21*5 

67-3 

63*4 

60-2 

15 

116 

21*9 

23*1 

72-3 

68*1 

64-7 

16 

125 

23*6 

24*8 

77*6 

73*2 

69*4 

17 

134 

25*2 

26*6 

83*3 

78*5 

74*5 

18 

143 

27*0 

28*4 

88*9 

83*0 

79*5 

19 

152 

28*7 

30*2 

94*5 

89*0 

84*0 

195 

1 157 

29*7 

31*2 

97*7 

92*0 

87*4 

20 

! 161 

30*4 

32 0 

100-0 

94*4 

89*6 

20-5 

166 

31*4 

33*0 

103*3 

97*3 

92*4 

21 

171 

32*3 

33*9 

106*1 

100*0 

94*9 

21-5 

175 

33*0 1 

34*7 

108-6 

102*4 

97*2 

22 

180 

34*1 

35*7 

111*7 

105*3 

100*0 

22-5 

185 

35*1 1 

36*8 

115*2 

108*6 

103*0 

23 

190 

36*1 

37*9 

118*6 

111*8 

106*1 

23*5 

195 

37*1 

39*0 

122*0 

115*0 

109*2 

24 

199 

38*0 

39*8 

124*6 

117*4 

111*4 

24*5 

205 

39*1 

41*2 

130*0 

121*5 

115*4 

25 

210 

40*2 

42*4 

132*7 

125*0 

119-0 

25*5 

212 

41*7 

42*9 

134-3 

126*6 

120*1 
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TABLE TuTiTLlQ.~emUnv£d. 

21. Hydrochloric Acid. 

Specific Gravity of Ilydrbchloric Acid at C. coiapved with water at r and 


Degrees 

Twaddell 

Sp. Or. at 
15'’ 

m vamo. 

0 

rooo 

1 

005 

2 

010 

3 

015 

4 

020 

5 

025 

6 

030 

7 

035 

8 

040 

9 

046 

10 

050 

11 

056 

12 

060 

13 

065 

14 

070 

15 

075 

16 

080 

17 

085 

18 

090 

19 

095 

20 

100 

21 

105 

22 

no 

23 

115 

24 

120 

25 

125 

26 

130 

27 

135 

28 

■ 140 

29 

145 

30 

150 

31 

155 

32 

160 

33 

165 

34 

170 

35 

175 

36 

180 

37 

185 

38 

190 

39 

195 

1 40 

200 


100 Parts by Weight corroHpoud to Parts by 
Weight of^ 

^ ‘ ‘ ~ - 1 Litre 

Acid of Sp. Or. Aoid of Sp. Or. ‘huw. 

HCl. l'U2r) 


016 

115 

214 

312 

413 

515 

616 

715 

816 

916 

1017 

1118 

1219 

1319 

1417 

1516 

1615 

1713 

1811 

19- 06 

20 - 01 

20- 97 

21- 92 

22 - 86 

23- 82 

24- 78 

25- 75 

26- 70 

27- 66 

28- 61 

29- 57 

30- 55 

31- 62 

32- 49 

33- 46 

34- 42 

35- 39 

36- 31 

37- 23 
3816 
39-11 


=28”-5Tw. 

0-57 

4-08 

7-60 

11-80 

14-67 

18-30 

21-85 

26-40 

28-99 

32-66 

36-14 

39-73 

43-32 

46-87 

60-36 

53-87 

57-39 

60-87 

64-35 

67-73 

71-11 

74-52 

77-89 

81-23 

84-64 

88-06 

91-50 

94-88 

98-29 

101-67 

105-08 

108-58 

112-01 

115-46 

118-91 

122-32 

126-76 

129-03 

132-30 

136-61 

138-98 


=30'’-4 Tw. 

0-63 

3-84 

7-14 

10-41 

13-79 

17-19 

20-53 

23-87 

27-24 

30-68 

33-95 

37-33 

40-70 

44-04 

47-31 

60-62 

53-92 

57-19 

60-47 

63-64 

66-81 

70-01 

73-19 

76-32 

79-53 

82-74 

86-97 

89-16 

92-35 

96-62 

98-73 

102-00 

105-24 

108-48 

111-71 

114-92 

118-16 

121-23 

124-30 

127-41 

130-58 


1-6 

12 

22 

32 

42 

63 

64 
74 
86 
96 

107 

118 

129 

141 

162 

163 

174 

186 

197 

209 

220 

232 

243 

256 

267 

278 

291 

303 

315 

328 

340 

353 

366 

379 

392 

404 

418 

430 

443 

456 

469 


1 Cub. Knot 
(ioiilaiuH 
Him. of 
HOI. 


0-10 

0- 75 

1- 37 

1- 99 

2- 62 

3-30 

3- 99 

4- 61 
6-30 
6-98 

6- 67 

7- 36 

8- 04 

8- 79 

9- 48 

10-16 

10- 85 

11- 59 

12- 28 

13-03 

13- 71 

14- 46 

15- 15 

16- 90 

16- 65 

17- 33 

18- 14 

18- 89 

19- 64 

20- 45 

21 - 20 
22-01 

22-82 

23- 63 

24- 44 

26- 19 
26-06 
26-81 

27- 62 

28- 43 

29- 24 



22. Influence of Temperature on the Specific Gravity of Hydrochloric Acid. 
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TABLE LXXIIo— cowtosiL 


23.-Specific Gravity, oto., of Hydrobromic Acid Solutions at 15“ 0. 



— — - 

— 

Percentage of 
HBr. 

Specific 

Gravity. 

Percentage of 
HBr. 

Specific 

Gravity. 

Percentage of 
HBr. 

Specific 

Gravity. 

1-000 

0 

1T59 

20 

1-3G5 

40 

038 

5 

204 

25 

435 

45 

077 

10 

252 

30 

515 

1 50 

177 

15 

305 

35 ' 




24.-Specific Gravity, etc., of Hydrobromic Acid Solutions at 14“ 0. (Gerlaob, from 

Topsoe +•) 


Specific 

Gravity. 

Weiglit of HBr. in 

Specific 

Gravity. 

"Weight of II Br. in 

Specific 

Weight of 

HBr. in 

100 parts 
by weight. 

1 litre of 
solution. 

100 parts 
by weight. 

1 litre of 
solution. 

Gravity. 

100 parts 
hy weight. 

1 litre of 
solution. 

1-007 

1 

Gims. 

10-009 

1-140 

18 

Grins. 

203-764 

1-314 

35 

Griins. 

456-681 

014 

2 

20-138 

149 

19 

216-97-3 

326 

36 

474-018 

021 

3 

30-416 

158 

20 

229-979 

338 

37 

491-004 

028 

4 

40-832 

167 

21 

243-376 

351 

38 

509-786 

035 

5 

51-388 

176 

22 

266-909 

363 

39 

527-849 

043 

6 

62-142 

186 

23 

270-871 

376 

40 

546-547 

050 

7 

j 72-986 

196 

24 

285-031 

389 

41 

565-504 

058 

8 

84-048 

206 

25 

299-390 

403 

42 

585-135 

065 

9 

95-179 

215 

26 

313-689 

417 

43 

605-045 

073 

10 

106-549 

225 

27 

328-435 

431 

44 

625-233 

081 

11 

118-078 

235 

28 

343-379 

445 

45 

645-698 

089 

12 

129-765 

246 

29 

358-811 

459 

46 

666-442 

097 

13 

141-612 

267 

30 

374-460 

473 

47 

687-404 

106 

14 

163-756 

•268 

31 

390-328 

487 

48 

708-764 

114 

15 

165-930 

279 

32 

406-415 

502 

49 

730-828 

122 

16 

178-263 

290 

33 

422-720 




131 

17 

190-924 

302 

34 

439-681 
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TABLE LXXIIc. — continued. 


24.* — Specific Gravity, etc., of Hydrogen Bromide Solutions at 15“ C. (Biel.) 


Percentage of 
HBr. 

Specific 

Gravity. 

Percentage of 
HBr, 

Specific 

Gravity. 

Percentage of 
HBr. 

Specific 

Gravity. 

1 

1*0082 

18 

1*145 

35 

1*314 

2 

0166 

19 

154 

36 

326 

3 

0230 

20 

163 

37 

338 

4 

0305 

21 

172 

38 

350 

5 

038 

22 

181 

39 

362 

6 

046 

23 

190 

40 

375 

7 

053 

24 

200 

41 

388 

8 

061 

25 

209 

42 

401 

9 

069 

26 

219 

43 

415 

10 

077 

27 

229 

44 

429 

11 

085 

28 

239 

45 

444 

12 

093 

29 

249 

46 

459 

13 

102 

30 

260 

47 

474 

14 

no 

31 

270 

48 

490 

15 

119 

32 

281 

49 

496 

16 

127 ' 

33 

292 

50 

513 

17 

136 

34 

303 




25. — Specific Gravity, etc., of Hydriodic Acid Solutions at 15“ C. (Wriglit.) 


Specific 

Gravity, 

Percentage of 
HI. 

Specific 

Gravity. 

Percentage of 
HI. 

Specific 

Gravity. 

Percentage of 
HI. 

1*000 

0 

1T87 

20 

1*438 

40 

045 

5 

239 

25 

533 

45 

091 

10 

296 

30 

650 

50 

138 

15 

361 

35 

700 

52 
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table LTSJlo.— continued. 

26 -Specific aravity, etc, of liydriodic Acid Solutions at l.T 0. ((!m-laoh, from 
^ Tbpsoe +.) • 



— — - — 

Weight of HI in 


■Weight of HI ill 

Specific 

Gravity. 

Weight 01 

f m in 



specific 

Gravity. 

100 parts 
by weight 
of 

solution. 

1 litre of 
solution. 

Specific 

Gravity. 

100 parts 
by weight 
of 

solution. 

1 litre of 
solution. 

1 00 parts 
by weight 
of 

solution. 

1 litre of 
solution. 



1-008 

015 

022 

029 

037 

045 

053 

: 061 
069 
077 

085 

093 

102 

110. 

118 

127 

137 

146 

155 

166 

1 

2 

3 

4 

5 

6 

7 

1 8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 * 

20 

Grms, 

10-074 

20-288 

30-643 

41-137 

51-821 

62-664 

73-668 

84-832 

96-155 

107-639 

119-282 

131-085 

143-178 

155-312 

167-605 

180-217 

193-180 

206-163 

219-326 

232-868 

1-175 

185 

195 

205 

216 

1 227 

238 
249 
260 
271 

283 

295 

307 

320 

333 

346 

359 

372 

386 

400 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Grms, 

246*610 

260-552 

274-694 

289-036 

303-827 

318-839 
334-070 
349-521 ! 
365-192 
381-083 

397-504 

414-164 

431-064 

448-545 

466-295 

484-284 

502-544 

521-063 

540-232 

669-C81 

1-414 

429 

444 

459 

475 

491 

608 

626 

543 

561 

679 

597 

616 

634 

654 

674 

694 

713 

41 

42 

43 

44 

45 

46 

1 

48 I 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

Grms. 

579-410 

599-839 

620-567 

641-595 

663-372 

685-'170 
708-357 1 
731-684 
766-640 
780-057 

804-88a 

829-968 

856-463 

881-868 

909-183 

936-907 

965-031 

992-975 



Topaoe’s numbers, from which the preceding tables have been calculated, wore as follows 


27. Eor Hydrobromic Acid. 


Tempera- 

ture. 

Specific 

Gravity. 

Percentage 

HBr. 

Tempera - 
tee. 

Specific 

Gravity. 

Percentage 

HBr. 

Tempera- 

ture. 

Specific 

Gravity. 

Percentage 

HBr. 

14° c. 

1-055 

7-67 

13^0. 

1-200 

24-35 

13° a 

1*419 

43-12 

14 

075 

10-19 

13 

232 

27-62 

13 

431 

43*90 

X *x 

14 

089 

11-94 

13 

253 

29-68 

13 

438 

44*62 

14 

097 

12-96 

13 ' 

302 

33-84 

14 

451 

45*45 

14 

118 

15-37 

13 

335 

36*67 ! 

13 

460 

46*09 

14 

131 

16-92 

13 

349 

37-86 

14 

485 

47*87 

14 

164 

20-65 

13 

368 

39*13 

14 

490 

48*17 
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TABLE LXXIIc. — continued, 
28. For Hydriodic Acid. 


Tempera- 

ture. 

Specific 

Gravity. 

Percentai^e 

HI. 

Tempera- 

ture. 

Specific 

Gravity. 

Percentage 

HI. 

Tempera- 

ture. 

Specific 

Gravity. 

Percentage 

HI. 

13-5 

1-017 

2*29 

13*5' 

1*254 

28*41 

13*5 

1*542 

49*13 

13-5 

052 

7'02 

13-6 

274 

30*20 

13 

573 

50-75 

13*5 

077 

10-15 

13 

309 

33-07 

12*5 

603 

52*43 

13 

095 

12*21 

13 

347 

36*07 

14 

630 

63-93 

13.5 

102 

13*09 

13 

382 

38*68 

13*7 

674 

56-15 

13-5 

126 

15*73 

13 

413 

40*43 

13 

696 

57-28 

13*5 

164 

19*97 

13 

451 

43*39 

12*5 

703 

67-42 

13-8 

191 

22*63 

IS 

487 

45*71 

13*7 

706 

57-64 

13*8 

225 

25*86 

13 

528 

48*22 

12 

708 

57-74 


29. Specific Gravity, etc., of Nitric Acid Solutions at 15° C. 


Specific 

Gravity. 

Degrees 

Baum4. 

Composition. 

Percentage of 
Water. 

Percentage of 
HNO 3 . 

Percentage of 

NA- 

Boiling 

Point. 

1*522 

49*3 

HNOg 


100*00 

85*8 

86° C. 

486 

46*5 

+ i-HgO 

11*25 

88*75 

75*1 

99 

452 

45 

H ,0 

22*22 

77*78 

66-7 

115 

420 

42*6 

liH,0 

30*00 

70*00 

60*1 

123 

390 

40*40 

2 H „0 

36*36 

62*64 

54*5 

119 

361 

38*20 

2iH„0 

41-67 

. 58*33 

50*1 

117 

338 

36*5 

3 

46*16 

63-84 

46*2 


315 

34*5 

3iH,0 

50*00 

50*00 

42*9 

113 

297 

33*2 

4 H,0 

53*33 

46*67 

40*1 


277 

31*4 


56*25 

43*75 

37*6 


260 i 

29*7 

6 H„0 

58*82 

41*18 

35*4 


- 245 

28*4 

6 JH 2 O 

61*11 

38*89 

33*4 


232 

27*2 

6 H,p 

63*16 

36*84 

31*6 


219 

25*8 

6 iHoO 

65*00 

35*00 

30*1 


207 

24*7 

7“h;o 

66*67 

33*33 

28*6 

108 

- 197 

23*8 


68*18 

31*82 

27*3 


188 

22*9 

8 H^O 

69*56 

30*44 

26*1 


180 

22*0 

8 JH ,0 

70*83 

29*17 

25*0 


173 

21*9 

9 H 2 O 

72*00 

28*00 

24*0 


166 

20*4 

gffisO 

73*08 

26*92 

23*1 


160 

19*9 

lO^H^O 

74*07 

25*93 

22*2 


155 

19*3 

lOiHoO 

75*00 

25*00 

21*4 

about 104* 


3 H 


VOL. IX. 
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TABLE T.XXn(j. 

30. Hpeoifio Gravity, (itc,, of Nitric Ac.itl .Soliitioti.n at 0" aii<l l.T’ (I 


rerceiiitigo 
of HKO;i. 


Specific Gravity at 


(jouirac.iitnii. 


100*00 

99*84 

99*72 

99*52 

97*89 

97*00 

96*00 

95*27 


0*^ 0. 


1*559 

559 

558 

557 

551 

548 

544 

542 


ir (1. 


1*530 

530 

530 

529 

523 

520 

516 

514 


0*0000 

004 

010 

014 

065 

090 

120 

142 


94-00 

537 

93-01 

533 

92-00 

529 

91-00 

526 

90-00 

522 

89-56 

521 

88-00 

514 

87-45 

513 

86-17 

507 

86-00 

503 

84-00 

499 

83-00 

495 

82-00 

492 

80-96 

488 

80-00 

484 

79-00 

481 

77-66 

476 

76-00 

469 

75-00 

466 

74-01 

462 

73-00 

457 

72-39 

455 

71-24 

450 

69-96 

444 

69-20 

441 

68-00 

435 

67-00 

430 

66-00 

425 

66-07 

420 

64-00 

416 

63-59 

413 

62-00 

404 

61-21 

400 

60-00 

393 

59-59 

391 


509 

J«2 

506 

208 

503 

242 

499 

272 

495 

30] 

494 

315 

488 

364 

486 

369 

482 

404 

478 

433 

474 

459 

470 

485 

467 

508 

463 

631 

460 

566 

456 

680 

451 

610 

445 

643 

442 

666 

438 

688 

435 

708 

432 

722 

429 

740 

423 

760 

419 

771 

414 

784 

410 

796 

405 

806 

400 

818 

395 

830 

393 

833 

386 

846 

381 

860 

374 

854 

372 

855 


Hpccifiti (Gravity at 

PoranitHgc 

ofIJKo,* 

o'wt I irG. 


58*88 

58*00 

57*00 

56*10 

65*00 

54*00 

53*81 

53*00 

52*33 

50*90 

49*97 

49*00 

48*00 

47*18 

46*64 

45*00 

43*53 

42-00 

41*00 

40*00 

39*00 

37*95 

36*00 

35*00 

33*86 

32*00 

31*00 

30*00 

29*00 

28*00 

27*00 

25*71 

23*00 

20*00 

17*47 

15*00 

13*00 

11‘41 

7*72 

4’00 

2*00 

0-00 


I *387 
382 
376 
371 
365 
359 
358 
353 
349 
34 1 
334 
328 
321 
315 
312 
300 
291 
280 
274 
267 
260 
253 
240 
234 
226 
214 
207 
200 
194 
187 
180 
171 
153 
132 
115 
099 
085 
075 
050 
026 
013 
000 


1*368 

363 

358 

353 

346 

341 

339 

335 

331 

323 

317 

312 

301 

298 

295 

284 

274 

261 

257 

251 

244 

237 

225 

218 

2il 
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192 
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179 

172 
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157 

138 

120 

105 

089 

077 

067 

045 
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(Kolb.) 
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0*0861 
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868 
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872 
867 
862 
856 
850 
848 
835 
820 
808 
796 
786 
775 
762 
740 
729 
718 

, 692 
678 
664 
650 
635 
6J 6 
593 
520 
483 
422 
336 
316 
296 
206 
112 
055 
000 
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31. Mtric Acid — continued. 
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T^BLE LXXIIc. — continued. 

32 — I. Specific Gravity of Sulphuric Acid at 60'’ F. 


Degrees 

Twaddell. 

100 parts by weight contain 

Xilo, per litre 
H2SO4. 

1 Cubic Foot of Acid at 60 ° F. 

SO3. 

H2SO4 

weighs lbs. avd. 

contains lbs. 
avd. H2SO4. 

yields lbs. avd. 
Wa2S04. 

40 

22-30 

27-32 

0-328 

74-82 

20-44 

29-62 

41 

22-82 

27-95 

337 

75-14 

21-00 

33-43 

42 

23-33 

28-58 

346 

75*45 

21-57 

31-25 

43 

23-84 

29-21 

355 

75-76 

22-14 

32-08 

44 

24-36 

29-84 

364 

76-07 

22-71 

32-90 

45 

24-88 

30-84 

373 

76*38 

23-28 

33-73 

46 

25-39 

31-11 

382 

76-69 

23-85 

34-55 

47 

25-88 

31-70 

391 

77*00 

24-41 

36-37 

48 

26-35 

32-28 

400 

77-32 

24-97 

36-18 

49 

26-83 

32-86 

409 

77-63 

25*54 

37-01 

50 

27-29 

33-43 

418 

77-94 

26*10 

37-82 

51 

27-76 

34-00 

426 

78-25 

26-66 

38-63 

52 

28*22 

34-57 

435 

78-56 

27-23 

39 45 

53 

28-69 

35-14 

444 

78-87 

27-79 

40*27 

54 

29-15 

35-71 

454 

79-19 

28-35 

41*08 

55 

29-62 

36*29 

462 

79-50 

28*92 

41*90 

56 

30*10 

36-87 

472 

79-81 

29-48 

42-72 

57 

30-57 

37-45 

481 

80-12 

30-04 

43-53 

58 

31-04 

38-03 

490 

80-43 

30-60 

44-34 

59 

31-52 

38-61 

500 

80-74 

31-17 

45-16 

60 

31-99 

39-19 

510 

81-06 

31-74 

45-99 

61 

32-46 

39-77 

519 

81-37 

32-32 

46*83 

62 

32-94 

40-35 

529 

81-68 

32-89 

47-65 

63 

33-41 

40-93 

538 

81*99 

33-46 

48-48 

64 

33-88 

41-50 

548 

82-30 

34-03 

49-31 

65 

34-35 

42-08 

557 

82-62 

34-60 

50-13 

66 

34-80 

42-66 

567 

82-93 

35-18 

50-98 

67 

35-27 

43-20 

577 

83*24 

35-79 

51-86 

68 

35-71 

43-74 

586 

83*55 

36-40 

52-74 

69 

36-14 

44-28 

596 

83-86 

37-01 

53-63 

70 

36-58 

44-82 

605 

84-17 

37-63 

54*52 

71 

37-02 

45-35 

614 

84-49 

38-24 

55*41 

72 

37-45 

45-88 

624 

84-80 

38-85 

56-29 

73 

37-89 

46*41 

633 

85-11 

39-46 

57-18 

74 

38-32 

46-94 

643 

85*42 

40-07 

58-05 

75 

38-75 

47-47 

653 

85-73 

40-68 

58-94 

76 

39-18 

48-00 

662 

86*04 

41*29 

59-83 

77 

39-62 

48-53 

672 

86*36 

41*91 

60-72 

78 

40-05 

49-06 

682 

86*67 

42-52 

61-61 




844 


TABLE LXXTTo.— 

32 — I. Specific (Gravity of Sulplmvic Acid at 00° E. — mnUnufid. 


Degrees 

Twaddoll. 

100 parts by weight eontaiii 

Kilo, per litres 

1 (/ubio Foot of Acid nt dO” F. 

so,. 

H,S 04 . 

weighs lbs, nv<h 

coil tains lbs. 
avd USO^. 

yields llis. avd. 
NaaSO^, 

79 

40-48 

49*59 

0*692 

86-98 

43*13 

62-50 

80 

40*91 

50*11 

702 

87*29 

43-74 

63*38 

81 

41*33 

50*63 

711 

87-60 

44*36 

64-27 

82 

41*76 

51-16 

721 

87*92 

44*97 

65*13 

83 

42'17 

51-66 

730 

88-23 

45-58 

66-02 

84 

42-57 

5*2*15 

740 

88*51 

46-18 

66-90 

85 

42*96 

52*63 

750 

88*85 

46-78 

67*78 

86 

43*36 

53-J 1 

75!) 

89-16 

47-38 

68*65 

87 

43*75 

53T)9 

70!) 

89*47 

47-09 

60*53 

88 

41*14 

54*07 

779 

89*79 

48*59 

70*41 

89 

44*53 

54*55 

789 

90-10 

4!)- 19 

71 **28 

90 

44*92 

55*03 

798 

90-41 

40-79 

72-15 

91 

45*31 

55-50 

808 

90*72 

50*39 

73*01 

92 

45*69 

55*97 

817 

91*03 

50*90 

73*88 

93 

4-6 -07 

56*43 

827 

91*35 

51-59 

74*76 

94 

46*45 

56*90 

837 

91-66 

62-19 

75-62 

95 

46‘83 

57-37 

846 

91-97 

62-79 

76*49 

96 

47*21 

57*83 

856 

92*28 

63-39 

77-36 

97 

47-57 

58*28 

866 

92*59 

54*00 

78-25 

98 

47*95 

5.S-74 

876 

92-90 

54*60 

79-12 

99 

48*34 

59*22 

880 

93*22 

55*20 

79*98 

100 

48*73 

59*70 

896 

93*53 

55*84 

80-92 

101 

49*12 

60*18 

906 

93*84 

56*47 

81*82 

102 

49*51 

60*65 

916 

94*15 

57*10 

82*74 

103 

49*89 

61*12 

026 

94*46 

57-73 

1 83*65 

104 

50*28 

61*59 

936 

91*77 

58*36 

^ 84*56 

105 

50*66 

62*06 

946 

95*09 

59-00 

85*50 

106 

51*04 

62-53 

957 

95*40 

59*62 

86*39 

107 

51*43 

63*00 

967 

95*71 

60*26 

87-32 

108 

51*78 

63*43 

977 

96*02 

60*89 

88*23 

109 

52*12 

63*85 

987 

96*33 

61*52 

89*15 

110 

52-46 

64*26 

996. 

96*65 

62*15 

90-06 

111 

52*79 

64*67 

1*006 

96*96 

62*78 

90*97 

112 

53*12 

65*08 

015 

97*27 

63*42 

91*90 

113 

53*46 

65*49 

025 

97-58 

64*05 

92*81 

114 

53*80 

65*90 

035 

97-89 

64*68 

93*72 

115 

54*13 

66*30 

044 

98*20 

65-31 

94*64 

116 

54*46 

66*71 

054 

98-52 

65*94 

95*54 

117 

54*80 

67*13 

064 

98*83 

66*58 

96*48 

118 

55*18 

67*59* 

075 

99*14 

67*21 

97*40 

119 

55*55 

68*05 * 

1 

085 

99*45 

67*84 

98-3T) 
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TABLE LXXIIo. — continued, 

32 — I. Specific Gravity of Sulphuric Acid at 60“ F. — continued. 


Degrees 

Twaddell. 

100 parts by weight contain 

Kilo, per litre 
H0SO4. 

1 Cubic Foot of Acid at 60° F. | 

SO3. 

H2SO4. 

weighs lb. avd. 

contains lb. 
avd. H2SO4. 

yields lb. avd. 
NagSO^. 

120 

55'93 

68-51 

1-096 

99-76 

68-47 

99*22 

121 

56’30 

68-97 

107 

100-07 

69*10 

100-15 

122 

56-68 

69*43 

118 

100-39 

69-74 

101-05 

123 

57-05 

69*89 

128 

100-70 

70-37 

101-95 

124 

' 57-40 

70-32 

139 

101*01 

71-07 

102*96 

125 

67-76 

70-74 

150 

101-32 

71-77 

103*00 

126 

58-09 

71-16 

160 

101*64 

72-46 

105*00 

127 

58-43 

71-57 

170 

101-95 

73-16 

106-00 

128 

68-77 

71-99 

181 

102-26 

73-85 

107-00 

129 

59-10 

72-40 

192 

102*57 

74-66 

108-00 

130 

59-45 

72*87 

202 

102-88 

75-25 

109-05 

131 

69-78 

73-23 

212 

103*19 

75*94 

110*04 

132 

60-11 

73*64 

222 

103-50 

76-64 

111*05 

133 

60-46 

74-07 

233 

103-82 

77-33 

112*05 

134 

60-82 

74*51 

244 

104*13 

78 03 

113*05 

135 

61-20 

74-97 

256 

104*44 

78*73 

114*10 

136 

61*57 

76-42 

267 

104-75 

79 42 

115*10 

137 

61*93 

75-86 

278 

105-07 

80-12 

116*10 

138 

62*29 

76-30 

289 

106-38 

80*81 

117*10 

139 

62-64 

76-73 

301 

105*69 

81*51 

118*10 

140 

63-00 

77*17 

312 

106 00 

82-21 

119-15 

141 

63*35 

1 77-60 

323 

106*31 

82-90 

120*15 

142 

63-70 

78*04 

334 

106-62 

83*60 

^ 121*15 

143 

64-07 

78-48 

346 

106*94 

84*29 

122*15 

144 

64-43 

78*92 

357 

107-25 

84*99 

123*15 

145 

64*78 

79*36 

369 

107-56 

85*69 

124*20 

146 

65*14 

79*80 

381 

107*87 

86*38 

125-20 

147 

65*50 

80*24 

392 

108*18 

87*08 

126*20 

148 

65*86 

80*68 

404 

108-49 

87*77 

127*20 

149 

66-22 

81-12 

416 

108*80 

88*47 

128*20 

150 

66*58 

81*56 

427 

109*12 

89*17 

129*20 

151 

66*94 

82*00 

439 

109*43 

89*46 

130*20 

152 

67*30 

82*44 

451 

109-74 

90-56 

131*20 

153 

67-65 

82*88 

463 

110-05 

91*25 

132*25 

154 

68*02 

83*32 

475 

110*36 

91*95 

133*25 

155 

68*49 

83*90 

489 

110-68 

92*88 

134-60 

156 

68-98 

84-50 

504 

110-99 

93*81 

135*90 

157 

69*47 

85*10 

519 

111*30 

94-74 

137*30 

158 

69-96 

85*70 

534 

111*61 

95*67 

138*50 

159 

70*45 

86*30 

549 

111-92 

96*60 

140*00 

160 

70-94 

86*90 

564 

112*23 

97-52 

141*30 
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TABLE ISKHno.—mitinued. 


33—11. Specific Gravity of Highly Goncoatratod Sulplnirio Acid at fiO'’ P. 




100 parts by weight contain 


Degrees 

Specific 



Kilo, pci* litre 

Twaddell. 

Gravity. 



HbSO^. 


so,,. 

ILSO,. 

m 

160 

1-800 

70-94 

86*90 

1-664 

161 

805 

71-50 

87-60 

581 

162 

810 

72-08 

88-30 

598 

163 

815 

72-69 

89-05 

621 

161 

820 * 

73*51 

90-05 

639 


821 

73-63 

90-20 

643 


822 

73-80 

90-40 

647 


823 

73-96 

90-60 

651 


824 

74-12 

90-80 

656 

165 

825 

74-29 

91*00 

661 


826 

74-49 

91*25 

666 


827 

74-69 

91-50 

671 


828 

74-86 

91-70 

670 


829 

75-03 

91-90 

6cSl 

166 

830 

75-19 

92-10 

685 


831 

75-35 

92*30 

690 


832 

75-53 

92-52 

095 


833 

75-72 

92-75 

700 


834 

75-96 

93-05 

706 

167 

835 

76-27 

93-43 

713 


836 

76-67 

93-80 

722 


837 

76-90 

94-20 

730 


838 

77-23 

94-60 

739 


839 

77-55 

96-00 

74S 

168 

840 

78-04 

95-60 

759 


8405 

78-33 

95-95 

766 


8410 

79-19 

97-00 

786 


8415 

79-76 

97-70 

799 


8410 

80-16 

98-20 

808 


8405 

80-57 

98-70 

816 


8400 

80-98 

99-20 

825 


8395 

81-18 

99-45 

830 


8390 

81-39 

99-70 

834 


8385 

81-59 

99-95 

838 
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TABLE LXXIIo,— 

34 — III. Specific Graviiies and Percentage of Fuming (Xordhaiisen) Oil of 
Vitriol at different Temperatures. 


Density at 

SO3 

15° 0. 1 

20° 

25° 

30° 

35° 

per cent. 

1-8417 

1-8371 

1-8323 

1-8287 

1-8240 

76-67 

8427 

8378 

8333 

8295 

8249 

77-49 

8428 

8388 

8351 

8302 

8255 

78-34 

8437 

8390 

8346 

8300 

8257 

79’04 

8427 

8386 

8351 

8297 

8250 

79-99 

8420 

8372 

8326 

8281 

8234 

80*46 

8398 

8350 

8305 

8263 

8218 

80*94 

8446 

8400 

8353 

8307 

8262 

81-37 

8509 

8466 

8418 

8371 

8324 

81-91 

8571 

8522 

8476 

8432 

8385 

82-17 

8697 

8647 

8595 

8545 

8498 

82-94 

8790 

8742 

8687 

8640 

8592 

83-25 

8875 

8823 

8767 

8713 

8661 

83*84 

8942 

8888 

8833 

8775 

8722 

84-12 

8990 

8940 

8890 

8830 

8772 

84*83 

9034 

8984 

8930 

8874 

8820 

84-67 

9072 

9021 

8950 

8900 

8845 

84*82 

9095 

9042 

8986 

8932 

8866 

84*99 

9121 

9053 

8993 

8948 

8892 

85*14 

9250 

9193 

9135 

9082 

9023 

85-54 

9290 

9236 

9183 

9129 

9073 

85*68 

9368 

9310 

9250 

9187 

9122 

85-88 

9447 

9392 

9334 

9279 

9222 

86*51 

9520 

9465 

9402 

9338 

9278 

86-72 

9584 

9528 

9466 

9406 

9340 

87-03 

9632 

9573 

9518 

9457 

9398 

87-46 

cryst. 

cryst. 

9740 

9666 

9740 

88-00 




34 — IV. Specific Gravities, etc., of Snlpliuric Acid. (Lunge and Isler. English Weights, etc., by J, C.-E.) 
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. Specific Gravity, etc,, of Concentrated Sulphuric Acid at 15“ G. (Richmond, calculated from 

Pickering’s results.) 
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35. TaHe for reducing the Specific Gravities of Sulphuric Acid of various Strengths to any other Temperature (Degrees C.). 
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O <31 00 tv to 
05 tH rH iH iH 

Xp xP VO 

VO xp CO 
rH rH rH 

Ttl T}< 

o 05 00 i> CO 

VO rft 

xHxOVOtOI>- 
VO xH CO 05 jH 
xH xi< xfi xf< xfl 

tv tv CO to to 
o 05 CO tv to 
xP CO CO CO CO 

to to tv tv tv 
VO xp CO 05 rH 
00 CO CO CO CO 

c» 00 05 CO 05 

O 05 OO tv CD 
CO (35 CM CM CM 

05 CO 00 CO CO 
VO xp CO 05 rH 
<35 05 05 05 05 

Ol O O Ol 00 
O O <31 tv CD 
05 CM rH H rH 

CO CO <31 

VO xp CO 
rH rH rH 

00 00 00 CO 00 

O 05 00 CO 

VO '(tl rjl 

00 05 05 O tH 

VO x} 1 CO CO 05 
xhl xt< x}H xj< xt< 

(05 rH O O O 
tH O <55 CO tv 
xP xP CO CO OO 

O .H CM CM <35 
to VO xp CO <35 
CO CO CO CO CO 

<M CM CO CO CO 
th o a- <50 tv 
CO CO (M CM CM 

CO CM (M CO CO 
to VO x}< CO 05 
(M M 05 05 05 

xp xp xp CO D5 

tH O (31 00 tv 
05 (35 rH rH iH 

05 CM CO 

CO VO xp 
rH rH iH 

« CM (M <M 

1-^ O C35 00 «>. 
VO VO ^ 

05 CO CO xff VO 
to VO xh CO 05 
xf< xh xH xj< xt< 

CO VO rP xP xP 
rHOOSOOtv 

xp xP CO CO CO 

xP VO to to to 
to VO xP CO C5 
CO CO CO CO CO 

to to tv tv tv 
iH0 05 00tv 

GO CO CM CM CM 

tvtototvtv 

tO VO xP CO 05 
05 05 05 05 (M 

tv tv tv tv to 

iH O <31 00 tv 
05 CM tH »H rx 

VO VO to 

CD VO XP 
rH rH »H 

CO to CO CO 

rHOOSOOl'* 
VO VO 'cH 

to J>« 5>. 00 05 

CD iO xi4 CO CM 
xH xji xl^ xH xjl 

O 05 00 00 CO 

CM O C35 00 tv 

xP xP CO CO CO 

CO <35 05 o O 
to VO xp xH CO 
CO CO CO CO CO 

O O iH tH rH 

CM tH O <35 (50 
CO CO CO <35 (M 

O O O rH rH 
tv to VO Xp CO 
<M (35 05 05 05 

o o o o o 

05 r-^ O (31 OO 
05 05 CM H rH 

Ol 09 Ol 
to VO XP 
tH rH rp 

o o o o o 

<M »H O C35 00 
VO VO VO -tJi Tt< 

o iH rH 05 CM 
!>. to VO xH CO 

Xh xtt xH 

CO CO <M <M (M 

CM rH O 05 OO 
xP xP xP CO CO 

C5 <35 <35 xP xP 
tv to VO xp CO 
CO CO CO ITO CO 

xp xp xp xp xp 

M iH o 05 00 
CO CO CO CM CM 

xp xP xp xo VO 
tv to VO xp CO 
(35 (M 05 <35 05 

xP xP xP xP CO 

CM »H C3 (31 OO 
CM 05 CM tH rH 

CO CO CO 
tv to VO 
tH r-i 

XH 

CM i-H O 05 00 
VO xo VO Xfi xH 

xH VO VO VO VO 
r>. CO VO xfi CO 
xti xH xH xH 

CO to CO to to 

CM iH O 05 00 
xP xP xP CO CO 

CDtvtvtvtv 

tv (® VO xP CO 
CO CO CO CO CO 

tv OO GO CO 00 

JM rP O <35 00 
CO CO CO <M CM 

tv tv tv 00 CO 
tv eo VO xp CO 
<35 (35 05 <35 CM 

tv tv tv tv to 

05 rH O <31 QO 
CM D5 05 iH rH 

CO CO CD 
tv to VO 
»~( tH rH 

CO 00 00 00 00 

CS» 1-t O CO 00 
VO VO VO ■>d< 

00 00 00 00 00 
XV. «o VO xH CO 
xH xt* xW xt< 

C35 05 O 05 05 
<M rH rH 05 CO 
xp xP xp CO CO 

<35 O O O O 
tv tv to VO xP 
CO CO CO CO CO 

O rH iH rH rH 

CO CM rH O 05 
CO CO CO CO CM 

O O O rH iH 
OO tv to VO xp 

05 <M (35 CM 05 

o o o o o 

(P3 05 rH O (31 

CM (35 05 05 rH 

O O O 

C» tv CO 
tH rH rH 

05 (M CM (M CM 
CO 05 i-t O 05 
VO VO VO VO 

CM 05 CM 05 CM 

00 tv. <0 VO xH 
xjH x}^ xf xH Xi< 

C5 (M CO CO CO 
CO CM rH O 05 
xP ^ xP xP CO 

CO CO CO CO CO 
00 tv CO VO xp 
CO CO CO CO CO 

CO XP xp xp xp 
CO <35 tH O <35 
CO CO CO CO CM 

xp xp XP xp xP 
CO tv to VO xP 
CM CM CM CM 05 

xP xp xp xp CO 
(33 (M rH O <31 
<35 CM 05 (M tH 

CO CO CO 

CO tv CO 
tH rH rH 

CD CO CO 3S 'O 
CO 05 rH O o 
VO xo VO *« Th 

CO to to to to 

OO tv. CO VO xH 
xp xti xtl xH 

CO to CD to to 
CO CM rH O 05 
xP xp xP xP CO 

CO to to to CO 

00 tv CO lO xP 
CO CO CO CO CO 

to Iv tv tv tv 

CO CM rH O 05 
CO CO IK5 CO CM 

tv tv tv tv tv 
OO tv VO xP 

CM 05 05 (M (M 

tv tv tv to to 
<33 <M t— O <33 
CM CM CM CM rH 

<o to to 

OO tv <r> 
rH tH rH 

o o o o o 
Ttc CO CM rr o 
VO VO VO xo VO 

o o o o o 

CJ5 C30 t'- to VO 

xtf xtl xCi xti 

o o o o o 

xP CO (M rH O 
xp xp xP XP xp 

o o o o o 

<05 00 tv CO VO 
CO CO CO CO CO 

O O O O O 
xp CO CM rH O 
CO CO CO <30 CO 

o O O O O 

CO 00 tv (» VO 
<M <M 05 CM 05 

O O O O O 
xP CO (3t tH O 
CM Ol 05 05 05 

o o o 

<31 CO tv 
r-"t rH tH 

x^^ xM 'tH 

xH CO CM *-l O 
VO VO VO VO VO 

xH H< xj< 

05 00 Xv CO VO 
xt< Xjt xt< xfl 

xp xP xP xp xP 
xp CO CM iH O 
xp xp xP xP 

xP xp xp xP xp 
CJ5 00 tv CO VO 

CO CO CO eo CO 

xp CO CO CO CO 
xp CO CM tH O 
CO CO CO CO CO 

CO CO CO CO CO 
OS 00 tv to uo 
CM CM CM 05 <M 

CO CO CO CO CO 
xP CO (M t-H o 
CM <34 CM C5 CM 

CO CO CO 

OS CO tv 
rH tH rH 

CO CO CO 00 CO 
x« CO 05 rH o 
VO VO VO VO VO 

00 00 00 00 00 
05 00 Xv. to VO 

Xfl Xtt Xt< Xf< xH 

OO 00 00 00 00 
xp CO C5 rH O 

xP xP xP Xp xp 

00 <50 00 00 OO 
<35 00 tv CO VO 
CO CO CO CO 

OO tv to to to 
xp CO <35 rH o 
CO CO CO CO CO 

to to CO to to 
CO 00 tv <» xo 
CM CM CM CM CM 

<o to to CO to 
xp OO (M tH o 
05 05 05 CM <M 

to to to 

(33 00 tv 

rH iH rH 

CM 05 CM 05 05 
VO CO 05 t-H 

VO VO VO VO VO 

05 (M CM 05 (M 
O 05 00 Xv. CO 
VO xj( xj< x*( xH 

CM (05 CM CM (35 
VO xP CO (35 tH 
xP xP xP xP 

(35 CM <35 CM CM 
O <35 00 tv to 
xP CO CO CO CO 

<35 rH O O O 
VC5 xp CO (M rH 
CO CO CO CO CO 

o o o o o 

O <31 00 tv to 
(?3 05 CM Dt 05 

o o o o o 

xo xp CO CM rH 
CM <35 CM CM 05 

o o o 

O <31 00 
<35 rH rH 




35. Table for reducing tbe Specific Gravities of Sulpburic Acid, etc. — continued. 
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0 

g 

CO CO !>. 00 

(N rH O Ol 00 
tH rH O O 

00 00 00 00 CO 
«5 VO H CO 

O O O o O 

OO CO 00 OO 00 00 

CM rH O 05 OQ IH 

o o o 


iH 


6 

k 

!>. 00 0> O Ol 
rH O O CJS 
r- ( »H r-) H O 

(M c<» oq CM CM 

00 •I'l CO VO hH 

o O O o o 

CM CM CM CM CM CM 

CO Oi rH O 05 CO 

O O O O 05 05 

tH 


o 

1 

rH CN CO CO 

CO <M rH O Ol 
rH H r-l H O 

?0 VO VO VO VO 

00 iH CD VO H 

o o O o o 

VD vD VO VO vci vco 

CO CM tH o OS OO 

O O O O 05 05 

rH 


b 

S::i 

VO VO CO 04 

CO CN tH O 05 
rH rH r-l r-( O 

05 05 05 05 05 

C50 r-ii CD XO HI 

CJ O O O O 

05 05 05 CI5 05 05 

00 CM rH O CRi C50 

O O O o cp 05 

iH 


b 

o 

ID 

CO 00 Cf5 O 

CO ca f-4 iH o 

rH rH iH iH rH 

DJ c^^ (M CM CM 

05 00 IH CO VO 

O O O O O 

CM CM CM oq CM CM 
rH CO CM rH O 05 

O O O O O 05 

r-( 


b 

k 

r-( r-* (N CO 
-rH CO «N rH O 
rH rH rH rH 

H H H H H 

05 00 tH CO VO 

O O O O O 

rH tH HC rH HC rfC 
rH CO (M »H O 05 

O O O O O 05 



b 

1 

'idH-cHVDCOt'.. 

CO <N r-l O 
r-t r-t rH tH 

t> t>. tH tN. 

05 00 tH CO VO 

o o o o o 

00 00 QO 00 CO 00 
tH CO CM kH o 05 

O O O O O 05 

rH 


b 

0 

>D 

CO 

ts- ts, 00 05 O 
•tH CO CM VH *~( 
r-( r*H rH rH tH 

o o o o o 

O 05 00 tH CD 
iH O O O O 

o o o o o o 

VD rH CO CM *H O 

O O O O O O 

tH 



b 

CO 

o O -H oq <N 

VO CO CM 1-1 

rH tH I— ' rH iH 

<M CM M CM CM 
O 05 00 tH CO 
-H O O O O 

CM !M (M CM CM CM 

VD HI CO CM r-C O 

O O O O O O 

tH 



b 

(Nl 

CO CO -ctl »0 VO 
VO Ttt CO CM rH 
»-i iH rH tH rH 

VO rH tM 

o 05 CO tH CO 
iH O O O O 

rH rH rH rH rH rH 

VD rH CO 03 iH O 

O o O O O O 

rH 



b 

i>- CO 
VO CO CM rH 

rH iH iH rH rH 

00 iH iH w tH 
o 05 00 IH CO 

tH o o o o 

ti. ti. tr tr. tr. t^ 

VD rti CO CM rH O 

O O O O O O 


iH 



8:5 

o o o o o 

CO VO HC CO CM 
tH rH iH rH H 

o o o o o 

rH O 05 CO tH 
rH iH O O O 

o o o <i> o o 

<» VD HI CO CM rH 

O O O o o o 


tH 



o 

s 

CO CO CO CO CO 
<0 VO Ui CO CM 

iH tH I— 1 rH 

CO CO CO CO CO 
rHOOSCOlH 
rH iH O O O 

CO CO CO CO 50 CO 

VO tH 5'S (M iH 

o o o O O O 


iH 



So 

«0 CO CO VO VO 
CD VO HI CO <M 
tH iH rH rH rH 

VO VD VO VO VjO 
rH 0.05 00 JCh 
rH rH O O O 

VO VD VD VD VO VD 

CO VO rH CO <M rH 

O O O o O O 


T—t 



o 

O 

CS Os C5 OO OO 
CD VO HI CO <M 
iH tH rH rH l-^ 

00 00 OO 00 00 

tH O C5 OO rn 

rH rH CD O O 

C50 00 OO 00 <50 CJO 

CO VD n CO D1 iH 

O O O O O O 


1 ^ 
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TABLE LXXTIc. — continued, 

36. Freezing and Melting Points of Sulphuric Acid. (Lunge.) 


Specific Gravity at 15° 0. 

Freezing Point. 

^Melting Point. 

1*671 

Liquid at - 20^ 


691 

Liquid at - 20 


712 

Liquid at - 20 


727 

— 7*5° 

-7*5'^ 

732 


-8*5 

749 

-0*2 

+ 4*5 

767 

+ 1*6 

+ 6*5 

778 

+ 8*5 

+ 8*5 

790 

+ 4*5 

+ 8*0 

807 

-9*0 

~6*0 

822 

Liquid at — 20*" 


840 

Liquid at — 20 



37. Boiling Points of Sulphuric Acid. (Lunge.) 


Per cent. 
H 2 SO 4 . 

Specific 

Gravity. 

Boiling 

Point. 

Per cent. 
H 2 SO 4 . 

Specific 

Gravity. 

Boiling 

Point. 

Per cent. 
H 2 SO 4 . 

Specific 

Gravity. 

Boiling 

Point. 

5 

1*031 

lore. 

56 

1*459 

133° C. 

82 

1-758 

218°-5C. 

10 

069 

102 

60 

503 

141 *5 

84 

773 

227 

15 

107 

103 *5 

62 *5 

530 

147 

86 

791 

238 *5 

20 

147 

105 

65 

557 

153 *5 

88 

807 

251 *5 

25 

184 

106 *5 

67 *5 

585 

161 

90 

818 

262 *5 

30 

224 

108 

70 

615 

170 

91 

824 

268 

35 

265 

no 

72 

639 

174 *5 

92 

830 

274 *5 

40 

307 

114 

74 

661 

180 *5 

93 

834 

281 *5 

45 

352 

118*5 

76 

688 ! 

189 

94 

837 

288 *5 

50 

399 

124 

78 

710 

199 

*95 

840 

295 

53 

428 

128 *5 

80 

733 

207 
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TABLE mXllo.—continrniL 
38. Percentage of SOg in Nordiinuson Ojl of Vitriol. 

Percentage of freo SO.j=(Pcrceutago found by Titrating - 8P(!326) x r)'.14'li ; or, 
more accurately (Perceutage found by 'fitrating- 81’6.‘i0(i) x ri-.MI.'S.S. 


Found by 
Titrating 

SO3. 

Contains 
per cent. 

Found by 
Titrating 

SO.,. 

Contains 
per cent. 

Found by 
Titrating 

SO.,. 

Contains 
per cent. 

H2SO4. 

Free 

SO,. 

H2SO4. 

Free 

SO3. 

H,S04. 

Free 

SO,. 

81-6326 

100 

0 

87*8775 

66 

34 

94-1224 

32 

68 

81*8163 

99 

1 

88*0612 

65 

35 

94*3061 

31 

69 

82-0000 

98 

2 

88*2448 

64 

36 

94-4897 

30 

70 

82-1836 

97 

3 

88-4285 

63 

37 

94-()734 

29 

71 

82-3674 

96 

4 

88-6122 

62 

38 

94-8571 

28 

72 

82-5510 

95 

5 

88*7959 

61 

39 

95-0408 

27 

73 

82-7346 

94 

6 

88-9795 

60 

40 

95-2214 

26 

74 

82-9183 

93 

7 

89*1632 

59 

41 

95-4081 

25 

75 

83-1020 

92 

8 

89*3469 

58 

42 

95*5918 

24 

76 

83*2857 

91 

9 

89*5306 

57 

43 

95-7755 

23 

77 

83*4693 

90 

10 

89-7142 

56 

44 

95-9591 

22 

78 

83-6530 

89 

11 

89*8979 

55 

45 

96*1428 

21 

79 

83-8367 

88 

12 

90-0816 

54 

46 

96-3265 

20 

80 

84*0204 

87 

13 

90*2653 

53 

47 

96*5102 

1.9 

81 

84-2040 ' 

86 

14 

90-4489 

52 

48 

96-0938 

18 

82 

84-3877 

85 

15 

90-6326 

51 

49 

96-8775 

17 

83 

84-5714 

84 

16 

90-8163 

50 

50 

97-0612 

16 

84 

84-7651 

83 

17 

91-0000 

49 

51 

97-2448 

15 

85 

84-9387 

82 

18 

91-1836 

48 

52 

97-428,5 

14 

86 ' 

86-1224 

81 

19 

91-3673 

47 

53 

97-6122 

13 

87 

85-3061 

80 

20 

91-5610 

46 

54 

97-7969 

12 

88 

85-4897 

79 

21 

91-7346 

45 

55 

97-9795 

11 

89 

85-6734 

78 

22 

91-9183 

44 

56 

98-1632 

10 

90 

85-8671 

77 

23 

92-1020 

43 

57 

98-3469 

9 

91 

86-0408 

76 

24 

92-2867 

42 

58 

98-5306 

8 

92 

86-2244 

75 

25 

92-4093 

41 

59 

98-7142 

7 

93 

86-4081 

74 

26 

92-6530 

40 

60 

98-8979 

6 

94 

86-6918 

73 

27 

92-8367 

39 

61 

99-0816 

5 

95 

86-7765 

72 


93-0204 

38 

62 

99-2653 

4 

96 

86-9591 

71 

29 

93-2040 

37 

63 

99-4489 

3 I 

97 

87-1428 

70 

30 

93-3877 

36 

64 

99-6326 

2 

98 

87-3265 

69 

31 

93-6714 

35 

65 

99-8163 

1 

99 

' 87-6102 

68 

32 

93-7651 

34 

66 




87-6938 

67 

33 

93-9387 

33 

67 
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TABLE LXXIIo. — cmtinued. 

39. Table for the Preparation of Solutions of Sulplmric A.cid of given strength by 
mixing Acid of Specific Gravity 1*85 with Water. (Authon*) 


100 parts Water 
at 15°-20“ G., 
mixed mth n 
parts of Acid of 
S])ecific Gravity 
of 1*85. 

Give Acid 
possessing a 
Specific Gravity 
of 

100 parts Water 
at 15°-20“ a, 
mixed with n 
parts of Acid of 
Specific Gravity 
of 1*85. 

Give Acid 
possessing a 
Specific Gravity 
of 

100 parts Water 
at 15“-20'’ C., 
mixed with % 
parts of Acid of 
Specific Gravity 
of 1*85. 

Give Acid 
possessing a 
Specific Gravity 
of 

W= 1 

1-009 

?^ = 130 

1-456 

7^-370 

1*723 

2 

015 

140 

473 

380 

727 

5 

035 

150 

490 

390 

730 

10 

060 

160 

510 

400 

733 

15 

090 

170 

530 

410 

737 

20 

113 

180 

543 

420 

740 

25 

140 

190. 

556 

430 

743 

30 

165 

200 

568 

440 

746 

35 

187 

210 

580 

450 

750 

40 

210 

220 

593 

460 

754 

45 

229 

230 

606 

470 

757 

50 

248 

240 

620 

480 

760 

55 

265 

250 

630 

490 

763 

60 

280 

260 

640 

500 

766 

65 

297 

270 . 

648 

510 

768 

70 

312 

280 

654 

520 

770 

75 

326 

290 

667 

530 

772 

80 

340 

300 

678 

540 

774 

85 

357 

310 

689 

550 

776 

90 

372 

320 

700 

^60 

777 

95 

386 

330 

705 

570 1 

778 

100 

398 

340 

710 

580 

779 

no 

420 

350 

714 

590 

780 

120 

438 

360 

719 

600 

1 

782 


862 


T A H I jK LXXITo. — crndmued. 

40 Specific Gravity, etc., of (Joiicontrated Solutions of Sulpliurie Acid ut 16" U. 

(Luu^e and Naof,) 


Percentage 

of 

H 2 SO 4 . 

Specific 

Gravity, 

Degrees 
Bail mo. 

Percentage 

of 

H 2 SO 4 . 

Specific 

Gravity. 

Degrees 

Baum4. 

Percentage 

of 

H 2 SO 4 . 

Specific 

Gravity. 

Degrees 

Baume. 

90 

1-8J85 

65*1 

94 

! 1*8372 

65-9 

98 

1*8412 


90*20 

8195 


94*84 

8387 


08*39 

8400 


91 

8241 

65*4 

95 

8390 

66-0 

98*66 

8409 


91*48 

8271 


95*97 

8406 


99 

840;5 


92 

8294 

65*6 

96 

8406 

66-0 

99*47 

8:596 


92*83 

8334 


97 

8410 


100*00 

8384 


93 

8339 

65*8 

97*70 

8413 






41. Specific Gravity, etc., of Sulphurous Acid Solutions at 15“ C. (Scott.) 


Specific 

Gravity. 

Percentage 
of SO 2 . 

Specific 

Gravity. 

Percentage 
of SOg. 

Specific 

Gravity. 

Percentage 
of SOj. 

Specific 

Gravity 

Porceniag 
of SOg." 

1*0028 

0*5 

1*0168 

3*0 

1*0302 

5*5 

1*0426 

8*0 

0056 

1*0 

0194 

3*5 

0328 

6*0 

0450 

8*5 

0085 

1*5 

0221 

4*0 

0353 

6*5 

0174 

9*0 

0113 

2*0 

0248 

4*5 

0377 

7*0 

0497 

9*5 

0141 

2*5 

0275 

5*0 

0401 

7*5 

0520 

10*0 
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TABLE LXXIIc. — continued. 

42. Specific Gravity, ,etc., of Sulpliiiroiis Acid Solutions at IS'’ *5 C. 
(Gerlach, from Giles and Schearer.) 


Specilic 

Gravity. 

Percentage 
of SOg. 

Specific 

Gravity. 

Percentage 
of SOg. 

Specific 

Gravity. 

Percentage 
of SOg. 

Specific 

Gravity, 

Percentage 
of SOg. 

1-0051 

1 

1*0252 

5 

1-0453 

9 

1*0656 

13 

0102 , 

2 

0302 

6 

0504 

10 



0152 

3 

0352 

7 

0554 

11 



0202 

4 

0402 

8 

0605 

12 




42a. Specific Gravity, etc., of Selenic Acid Solutions. (Cameron and Macallan.) 


Specific 

Gravity. 

Percentage 
HgSeO , 

Specific 

Gravity. 

Percentage 

H 2 Se 04 . 

1-9675 

73-60 

2*4081 

91 

2*0922 

79 

- 4322 

92 

1216 

80 

4596 

93 

1479 

81 

4925 

94 

1767 

82 

5163 

95 

1946 

83 

5388 

96 

2258 

84 

5601 

97 

2558 

85 

5695 

97*5 

2795 

86 

5767 

98 

3061 

87 

5863 

98*5 

3291 

88 

5975 

99 

3568 

89 

6051 

99*5 

3848 

90 : 

6083 

99*73 
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TABLE LXXIIc. — contimied. 

43. Specific Gravity, etc., of Phosphoric Acid Solutions at 15® C. (Gerlach and Schiff.) 


Specific 

Gravity. 

Percentage of 
H 3 PO 4 . 

Percentage of 
P 20 ,. 

SP 

Specific 

Gravity. 

Percentage of 
H 3 PO 4 . 

Percentage of 

1*0054 

1 

0-726 

1*1962 

31 

22*506 

0109 

2 

1*452 

2036 

32 

23*232 

0164 

3 

2*178 

2111 

33 

23*958 

0220 

4 

2*904 

2186 

34 

24*664 

0276 

5 

3-630 

2262 

35 

25*410 

0333 

6 

4*356 

2338 

36 

26*136 

0390 

7 

5*082 

2415 

37 

26*862 

0449 

8 

5*808 

2493 

38 

27-588 

0508 

9 

6-634 

2572 

39 

28-314 

0567 

10 

7-260 

2651 

40 

29-040 

0627 

11 

7-986 

2731 

41 

29-766 

0688 

12 

8-712 

2812 

42 

30-492 

0749 

13 

9*438 

2894 

43 

31*218 

0811 

14 

10*164 

2976 

44 

31*944 

0874 

15 

10*890 

3059 

45 

32*670 

0937 

16 

11*616 

3143 

46 

33*496 

mi 

17 

12*342 

3227 

47 

34*222 

1065 

18 

13*068 

3313 

48 

34*948 

1130 

19 

13*794 

3399 

49 

35*674 

1196 

20 

14*520 

3486 

50 

36*400 

1262 

21 

15*246 

3573 

51 

37*126 

1329 

22 

15*972 

3661 

52 

37*852 

1397 

23 

16*698 

3750 

53 

38*578 

1465 

24 

17*424 

3840 

54 

39*304 

1534 

25 

18*150 

3931 

55 

40*030 

1604 

26 

18*876 

4022 

56 

40*756 

1674 

27 

19*602 

4114 

57 

41*482 

1745 

28 

20*328 

4207 

i 58 

42*208 

1817 

29 

21*054 

4301 

59 

42*934 

1889 

30 

21*780 

4395 

i 

60 

43*600 

i 

1 
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TABLE LXXlIo. — contmu&L 


44. Specific Gravity, etc., of Phosphoric Acid Solutions at 15° '5 C. (J. Watts.) 


Specific 

Gravity. 

Percentage 
of HsPOj. 

Percentage 
of P2O5. 

Specific 

Gravity. 

Percentage 

ofH3P04. 

Percentage 

of PA- 

Specific 

Gravity. 

Percentage 
of H3PO4. 

Percentage 
of PqOs. 

1-508 

68*47 

49*60 

1*3*28 

49*90 

36*15 

1*153 

25*97 

18*81 

492 

66*83 

48*41 

315 

48*07 

34*82 

144 

24*70 

17-89 

476 

65*02 

47*10 

302 

46*23 

33*49 

136 

23*50 

16*95 

464 

62*99 

45*63 

293 

45*16 

32*71 

124 

21*59 

16-64 

453 

62*64 

45-38 

286 

44*09 

31*94 

113 

19*78 

14*33 

442 

60*92 

44*13 

276 

42*84 

31*03 

109 

18*29 

13-25 

434 

60*67 

43*95 

268 

41*59 

30*13 

095 

16*81 

12*18 

426 

59*75 

43*28 

257 

40*25 

29*16 

081 

14*41 

1 10*44 

418 

58*82 

42*61 

247 

38*98 

28*24 

073 

13T5 

1 - 9*53 

401 

57*43 

41*60 

236 

37*69 

27*30 

066 

11*90 

8 62 

392 

56*40 

40*86 

226 

36*31 

26*30 

056 

10*20 

7*39 

384 

55*39 

40*12 

211 

34*22 

24*79 

047 

8*51 

6 17 

376 

55*09 

39*66 

197 

32*07 

23*23 

031 

5*73 

4*15 

369 

54*13 

39*21 

185 

30*47 

22*07 

022 

4*18 

3*03 

356 

52*46 

38*00 

173 

28*87 

20*91 

014 

2*64 

1 91 

349 

339 

51-59 

50*72 

37*37 

36*74 

162 

i 

27*23 

19*73 

006 

1*09 

0*79 


45. (a) Specific Gravity, etc., of Solutions of H 2 F 2 at 15“ C. (Hart.) 


Specific 

Gravity. 

Percent. 

ofAFj. 

Specific 

Gravity. 

Percent. 

ofHsFa. 

Specific 

Gravity. 

Percent, 
of H2F2. 

Specific 

Gravity. 

Perceii t. 
of H 2 F 2 . 

Specific 

Gravity. 

Percent 
of Il2F5f 

I'Ol 

2*9 

1*06 

17*4 

1*11 

31*9 

1*16 

46*4 

1*21 

60*9 

02 

5*8 

07 

20*3 

12 

34*8 

17 

1 49*3 

22 

63*8 

03 

8*7 

08 

23*2 

13 

37*7 

18 

52*2 

23 

66*7 

04 

11*6 

09 

26*1 

14 

40*6 

19 

55*1 

24 

69*6 

05 

14*5 

10 

29*0 

15 

43*5 

20 

58*0 

25 

72*5 


(b) Specific Gravity, etc., of Sodium 
Fluoride Solutions at 15“ C, (Gerlach.) 


Specific Gravity. 

Percentage XaF. 

1*0110 

1*108 

0221 

2*216 

0333 

3*324 


(c) SjDecific Gravity, etc., of Potassium 
Fluoride* Solutions at 18“ C. (Kohlrausch.) 


Specific Gravity. 

Percentage KF, 

1-041 

5 

084 

10 

176 

20 

272 

30 

378 

40 
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TABLE LTKllo.— -continued. 

46. Specific Gravity, etc., of Bromine Water. (Slessor.) 




Specific 

Gravity. 

Percentage of 

Br. 

Specific 

Gravity. 

Percentage of 
Br.‘ 

Specific 

Gravity. 

Poroontago of 

Br. 

1-00901 

1-022 


1' 1-874 ) 


( 2-089 ) 



1-01491 

\ r 

1-01807 

\ ( 

00931 

067 


U-906 ) 


(2-155) 

00995 

205 


(1-962 ) 


( 3-102 1 



01585 

\ ^ r 

02367 

Sat- I I 

uvated 1 f 

01223 

231 


(2-009 j 


(3-169) 


47. Specific Gravity, etc., of Boracic Acid 
Solutions at 15** C. (Gcrlach.) 


Specific 

Gravity. 

Percentage of 
H 3 BO 3 . 

^ 1-0034 

1 

0069 

2 

0106 

3 

0147 

4 


48. Specific Gravity, etc., of Chloric Acid 
Solutions at 14'’ C. (Kiimmerer.). 


Specific 

Gravity. 

Percentage of 

HClOs. 

CIA- 

1-128 

19-000 

16*98 

161 

23*823 

21-29 

262 

39-982 

35-73 


49. Specific Gravity, etc., of Iodic Acid Solutions at 14'" C. 


Specific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

HIO 3 . 

IfiOg. 

HlOg. 

I 2 O. 

1*0053 

1-054 

1 

1-4428 

36-890 

35 

0203 

6-270 

5 

5371 

42-160 

40 

0525 

10-540 

10 

6315 

47-430 

45 

1223 

15-810 

15 

7256 

52-700 

50 

2093 

21*080 

20 

8689 

57-970 

55 

2773 

26-350 

25 

9954 

63-240 

60 

3484 

31-620 

30 

2-1209 

68-510 

65 
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TABLE LXXIIg. — continued, 

50. Specifiq, Gravity, etc., of Iodic Acid at 17® C. 


Specific Gravity. 

HlOg-f?!. Aq. 

Specific Gravity. 

HIO 3 + 71 Aq. 

1*6609 

HlOg + lOaq. 

M004 

HIO3 "1" 80 

3660 

4* 20 „ 

0512 

+ 160 „ 

1945 

+ 40 „ 

0258 

+ 320 „ 


51. Specific Gravity, etc., of Chromic Acid Solutions. (Zetnow, Gerlach, and Mendelejeff.) 


Density at 15® C. 

Specific Gravity 
at 17“ *5 C. 

Percentage 
of CrOg. 

Density at 15“ C. 

Specific Gravity 
at 17“ *5 C. 

Percentage 
of CrOg. 

0*9992 

rooo 

0 

1*324 

1*312 

35 

1*036 

037 

5 

383 

373 

40 

076 

076 

10 

445 

440 

45 

119 

118 

15 

510 

512 

50 

166 

162 

20 

579 

687 

55 

215 

208 

25 


665 

60 

268 

258 

30 





52. Specific Gravity, etc., of Tungstic Acid Solutions. (Scheibler, Gerlach, and Mendelejeff.) 


Density at 15° C. 

Specific Gravity 
at 17°*5 C. 

Percentage 

of WO 3 . 

Density at 15° C. 

Specific Gravity 
at 17°*5 C. 

Percentage 
of WOg. 

0*9992 

1*0000 

0 

1*285 

1*2873 ' 

25 

1*047 

0469 

5 

366 

3660 

30 

098 

0980 

10 

458 

4540 

35 

153 

1544 

15 

555 

5527 

40 

214 

2172 

20 

581 

6630 

45 





1 7860 

50 


52a. Specific Gravity, etc., of Metatungstic Acid, + at 17®*5. (Scheibler.) 

Specific Gravity, . . . 1*0257 1-1275 1*3274 1*6343 

Percentage WO3, . . , 2*79 12*68 27*61 43*75 
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TABLE LXXllc.-^ccmtmued. 

52b. Specific Gravity, etc., of Colloidal Tungstic Acid. (Graham.) 

Specific Gravity, . . 1-0475 1-2168 LSOOl 2-596 3*234 

Percentage WCy, . . 5- 20* 50* 66*5 79*8 


53. Specific Gravity, etc., of Per-iodic Acid Solutions at 17\ 


Specific Gravity. 

HbIOs+ti Aq. 

Specific Gravity. 

HglOB-f-a Aq. 

1*4008 

HjIOg + 20 aq. 

1-0570 

H 5 lOy+ 160 aq. 

2165 

+ 40 „ 

0288 

+ 320 „ 

1121 

+ 80 „ 




54. Specific Gravity, etc., of Plydrofluosilicic Acid at 17'* *5 C. (Stolha.) 


Specific 

Gravity. 

Percentage 
of H2SiF6' 

Specific 

Gravity. 

Percentage 
of HaSiPo- 

Specific 

Gravity. 

Percentage 

ofHaSiFc. 

Specific 

Gravity. 

Poroentagd 
of HnSiV,,. 

1*3162 

34-0 

1*2285 

25*5 

1-1466 

17*0 

1-0704 

' 8*5 

3100 

33*5 

2235 

25*0 

1419 

16*5 

0661 

8-0 

3065 

33*0 

2186 

24*5 

1373 

16*0 

0618 

7-5 

3003 

32*5 

2136 

24*0 

1327 

15*5 

0576 

7-0 

2951 

32*0 

2087 

23*5 

1281 

15-0 

0533 

6*5 

12898 

31*5 

2038 

23*0 

1236 

14*5 

0491 

6-0 

2846 

31*0 

1989 

22*5 

1190 

14*0 

0449 

5*5 

2794 

30*5 

194:1 

22*0 

1145 

13*5 

0407 

5*0 

2742 

30*0 

1892 

21‘5 

1100 

13*0 

03G6 

4*5 

2691 

29*5 

1844 

21*0 

1055 

12*5 

0324 

4*0 

2639 

29*0 

1796 

20*5 

1011 

12*0 

0283 . 

3*5 

2588 

28*5 

1748 

20*0 

0966 

11*5 

0242 

3*0 

2537 

28*0 i 

1701 

19*5 

0922 

11*0 

0201 

2*5 

2486 

27*5 

1653 

19*0 

0878 

10*5 

0161 

2*0 

2436 

27-0 

1606 

18*5 

0834 

10*0 

0120 

1*5 

2385 

26*5 

1559 

18*0 

0791 

9*5 

0080 

1*0 

2335 

26*0 

1612 

17*5 

0747 

9*0 i 

0040 

0*5 





T^BLE LXXIIo. — continued. 


55. Specific Gravity, etc., of Prussic Acid Solutions. (Ure.) 


Specific Gravity. 

Percentage 
of HON. 

Specific Gravity. 

Percentage 
of HON. 

Specific Gravity. 

Percentage 
of HCN. 

0*9570 

16-0 

0-9923 

5*0 

0-9967 

2*5 

•9768 

10-6 

•9930 

4-6 

•9970 

2-3 

•9815 

9-1 

•9940 

4*0 

•9973 

2-1 

•9840 1 

8*0 

•9945 

3-6 

•9974 

2-0 

•9870 

7-3 

•9952 

3-2 

•9975 

1-77 

•9890 

6*4 

•9958 

1 3-0 

•9978 

1*68 

*9900 

5*8 

*9964 

1 2-7 

•9979 

1*60 

•9914 

5*3 






56. Specific Gravity, etc., of Prussic Acid Solutions. (Gerlach.) 


Specific Gravity. 

Percentage of 
HCN. 

Specific Gravity. 

Percentage of 
HCN. 

0*9988 

1 

0*9895 

6 

9974 

2 

9869 

7 

9958 

3 

9840 

i 8 

9940 

4 

9811 

9 

9919 

5 

9781 

10 


57. Specific Gravity, etc., of Eormic Acid Solutions at 15° C. (Gerlach.) 


Specific 

Gravity. 

Percentage 

ofHCOOH. 

Specific 

Gravity. 

Percentage 

ofHCOOH. 

Specific 

Gravity. 

Percentage 

ofHCOOH. 

Specific 

Gravity. 

Percentage 

ofHCOOH. 

1-0025 

1 

1*0200 

8 

1*0925 

35 

1-1610 

70 

0050 

2 

0225 

9 

1050 

40 

1705 

75 

0075 

3 

0250 

10 

1145 

45 

1800 

80 

0100 

4 

0390 

15 

1240 

50 

1905 

85 

0125 

5 

0530 

20 

1330 

55 

2010 

90 

0150 

6 

0665 

25 

1420 

60 

2120 

95 

0175 

7 

0800 

30 

1515 

65 

2230 

100 


3 K 


YOL. II. 
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TABLE LXXTIc.— 

68. Specific Gravities, etc., of Acetic Acid Solution* at 15” C. 


(Oiideinans,) 


oW 

P3 O 
So 

CJ w 

sw 

P±Q_ 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 




^■O 


Sp. Or. 

Deusity* 

Sp. Gr. 

CD O 

CD CO 

P^O 

Density. 

0-9992 

0*9983 

34 

1-0469 

1-0426 

1-0007 

97 

35 

70 

37 

22 

1-0012 

36 

81 

48 

37 

26 

37 

92 

58 

52 

41 

38 

1-0502 

68 

67 

55 

39 

13 

78 

83 

69 

40 

23 

88 

98 

84 

41 

33 

98 

1-0113 

98 

42 

43 

1-0507 

27 

1-0112 

43 

52 

16 

42 

26 

44 

62 

25 

57 

40 

45 

71 

34 

71 

64 

46 

80 

43 

85 

68 

47 

89 

51 

1-0200 

81 

48 

98 

69 

14 

95 

49 

1-0607 

67 

28 

1-0208 

50 

15 

75 

42 

22 

51 

23 

83 

56 

35 

52 

31 

90 

70 

48 

53 

38 

97 

84 

61 

54 

46 

1-0604 

98 

74 

55 

53 

11 

1-0311 

87 

56 

60 

18 

24 

99 

57 

66 

24 

37 

1-0312 

58 ■ 

73 

30 

50 

24 

59 

79 

36 

63 

36 

60 

85 

42 

75 

48 

61 

91 

48 

88 

60 

62 

97 

53 

1-0400 

72 

63 

1-0702 

58 

12 

83 

64 

07 

63 

24 

94 

65 

12 

67 

36 

1-0405 

66 

17 

71 

47 

16 

67 

21 

75 
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T^-BLE LXXIIc. — continued^ 

59. Density, etc., of Acetic Acid Solutions. 


Density 
at 0° G. 

Density 
at 15° 0. 

Density 
at 20° 0. 

Density 
at 40° 0. 

Percent, of 
CH 3 OOOH. 

Density 
at 0 ° C. 

Density 
at 15° C. 

Density 

at 20 °O. 

Density 
at 40° 0. 

Percent, of 
CH 3 GOOH. 

0-9999 

0-9992 

0-9983 

0-9924 

0 

1*0560 

1-0470 

1-0437 

1*0300 

35 

1-0016 

1-0007 

0*9997 

9936 

1 

0573 

0481 

0448 

0308 

36 

0033 

0022 

1-0012 

9948 

2 

0585 

0492 

0458 

0316 

37 

0051 

0037 

0026 

9960 

3 

0598 

0502 

0468 

0324 

38 

0069 

0052 

0041 

9972 

4 

0610 

0513 

0478 

0332 

39 

0088 

0067 

0055 

9984 

5 

0622 

0523 

0488 

0340 

40 

0106 

0083 

0069 

9996 

6 

0634 

0533 

0498 

0348 

41 

0124 

0098 

0084 

1*0008 

7 

0646 

0543 

0607 

0355 

42 

0142 

0113 

0098 

0020 

8 

0657 

0552 

0516 

0363 

43 

0159 

0127 

0112 

0032 

9 

0668 

0562 

0525 

0370 

44 

0176 

0142 

0126 

0044 

10 

0679 

0571 

0534 

0377 

45 

0194 

0157 

0140 

0056 

11 

0690 

0580 

0543 

0384 

46 

0211 

0171 

0154 

0067 

12 

0700 

0589 

0551 

0391 

47 

0228 

0185 

0168 

0079 

13 

0710 

0598 

0569 

0497 

48 

0245 

0300 

0181 

0090 

14 

0720 

0607 

0567 

0404 

49 

0262 

0214 

0195 

0101 

15 

0730 

0615 

0576 

0410 

50 

0279 

0228 

0208 

0112 

16 

0740 

0623 

0583 

i 0416 

51 

0295 

0242 

0222 

0123 

17 

0749 

0631 

0590 

0423 

52 

0311 

0256 

0235 

0134 

18 

0758 

1 0638 

0597 

0429 

53 

0327 

0270 

0248 

0144 

19 

0767 

0646 

0604 

0434 

54 

0343 

0284 

0261 i 

0155 

20 

0775 

i 0653 

; 0611 

0440 

55 

0359 1 

0298 

0274 I 

0166 ! 

21 

0783 

0660 

0618 

0445 

56 

0374 

0311 

0287 

0176 

22 

0791 

0666 

0624 

Om 

57 

0390 

0324 

0299 

0187 

23 

0798 

0673 

0630 

0455 

58 

0405 

0337 

0312 

0197 

24 

0806 

0679 

0636 

0460 

59 

0420 

0350 ^ 

0324 

0207 

25 

0813 

0685 

0642 

0464 

60 

0435 

0363 ! 

0336 

0217 

26 

0820 1 

0691 

0648 

0468 

61 

0450 

0375 

0348 

0227 

27 

0826 i 

0697 

0653 

0472 i 

62 

0465 

0388 

0360 

0236 

28 

0832 ! 

0702 

0658 

0475 ^ 

63 

0479 

0400 

0372 

0246 

29 

0838 

0707 

0663 

0479 ; 

64 

0493 

0412 

0383 

0255 

30 

0845 

0712 i 

0667 

0482 ^ 

65 

0507 

0424 

0394 

0264 

31 

0851 

0717 ^ 

0671 

0485 : 

66 

0520 

0436 

0405 

0274 

32 

0856 

0721 

0675 

0488 

67 

0534 

0447 

0416 

0283 

33 

0861 

0725 

0679 

0491 

68 

0547 

0459 

0426 

0291 

34 

0866 

0729 

0683 

0493 

69 
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TABLE LXXIIo. — continued, 

59. Density, etc., of Acetic Acid Solutions. — cmiUnupd. 


Density 
at 0° 0. 

Density 
at 15° 0. 

Density 
at 20° 6. 

Density 
at 40° 0. 

Percent, of 
OH3COOH. 

Density 
at 0° G. 

Density 
at 15” 0. 

Density 
at 20° 0, 

Density 
at 40” 0, 

Percent, of 
OH3OOOH. 

1-0871 

1-0733 

1'0686 

1-0495 

70 

1-0889 

1-0736 

1-0684 

1-0475 

86 

0875 

0737 

0689 

0497 

71 

0885 

0731 

0679 

0469 

87 

0879 

0740 

0691 

0498 

72 

0881 

0726 

0674 

0462 

88 

0883 

0742 

0693 

0499 

73 

0876 

0720 

0668 

0455 

89 

0886 

0744 

0695 

0500 

74 

0871 

0713 

0660 

0447 

90 

0888 

0746 

0697 

0501 

75 


0705 

0652 

0438 

91 

0891 

0747 

0699 

0501 

76 


0696 

0643 

0428 

92 

0893 

0748 

0700 

0501 

77 


0686 

0632 

0416 

93 

0894 

0748 

0700 

1 0500 

78 


0674 

0620 

0403 

94 

0896 

0748 

0700 

0499 

79 


0660 

0606 

0388 

95 

0897 

0748 

0699 

0497 

80 


0644 

0589 

0370 

96 

0897 

0747 

0698 

0495 

81 


0625 

0570 

0350 

97 

0897 

0746 

0696 

0492 

82 


0604 

0549 

0327 

98 

0896 

0744 

0694 

0489 

83 


0580 

0525 

0301 

99 

0894 

0742 

0691 

0485 

84 


0553 

0497 

0273 

100 

0892 

0739 

0688 

0481 

85 







60. Specific Gravity and Yolume Percentage of Acetic Acid Solutions at 15* C. 

(Duclaux.) 


Specific 

Gravity. 

Percent, of 
OHgOOOH 
by Volume. 

Specific 

Gravity. 

Percent, of 
CHgCOOH 
by Volume. 

1-001 

1 

1-060 

50 

004 

3 

067 

60 

0076 

5 

070 

70 

0155 

10 

073 

80 

0275 

20 

073 

90 

0410 

30 

0636 

100 

0515 

40 
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TABLE LXXIIo. — continued, 

61. Specific Gravity, etc., of Arsenic Acid Solutions at 15“ C. (E. Kopp.) 

I. 


Specific 

Gravity. 

Percentage 

of 

AS2O5. 

Percentage 

of 

H3ASO4. 

Specific 

Gravity. 

Percentage 

of 

AS 2 O 5 . 

Percentage 

of 

H3ASO4. 

Specific 

Gravity. 

Percentage 

of 

ASgOg. 

Percentage 

of 

H3ASO4. 

1-00 

0*00 

0-00 

1-45 

40-55 

50-40 

1*90 

61-85 

76-30 

05 

6*25 

7-71 

50 

43-55 

53*70 

95 

63*50 

78-30 

10 

11-85 

14-60 

55 

46-30 

57-10 

2-00 

65*00 

80-20 

15 

17-05 

21-04 

60 

49-00 

60-40 

05 

66*85 

82-50 

20 

21-80 

26-90 

65 

51-50 

63-50 

10 

68-10 

84-07 

25 

26*15 

32-20 

70 

53-80 

66*40 

15 

70-00 

86-40 

30 

30-15 

37-20 

75 

56-00 

69*10 

20 

71-25 

87-90 

35 

33-85 

41-70 

80 

58-00 

71-60 

25 

72-55 

89*50 

40 

37-30 

46-04 

85 

60-00 

74-07 

30 

73-85 

91-10 


62. 


II. 


Specific 

Gravity. 

Percentage 

of 

As 20 g, 

Percent- 
age of 
II 3 ASO 4 . 

Specific 

Gravity. 

Percentage 

of 

Percent- 
age of 
H 3 ASO 4 . 

Specific 

Gravity. 

Percentage 

of 

AS 2 O 5 . 

Percentage 

of 

S[ 3 As 04 < 

1-0337 

4-05 

5 

1-2342 

24-30 

30 

1-5320 

44-55 

55 

0690 

8-10 1 

10 

2840 

28-35 

35 

6086 

: 48-60 

60 

1061 

12-15 j 

15 

3882 

32*40 

40 

6919 

52-65 

65 

1457 

16-20 

20 

3973 

36-45 

45 

7827 

56-70 

70 

1882 

20-25 

25 

4617 

40-50 

50 





63. III. (Schiff.) 


Specific 

Gravity. 

Percentage of 

■ASgOg. 

Percentage of 
H 3 AS 64 . 

1-7346 

54*6 

67-4 

3973 

36*4 

45 

2350 

24*3 

30 

1606 

18-2 

22-5 

1052 

12-2 j 

15-0 

0495 

6-1 

7-5 
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TABLE LXXllo.---continu^. 

64. Specific Gravity, etc., of Oxalic Acid Solutions at 15° 0. (Eranz.) 


Specific 

Gravity. 

Percentage of 
H 2 O 2 O 4 + 2 H 0 O. 

Specific 

Gravity. 

PoTContago nf 
IlaOA+aH^O. 

Specific 

Gravity. 

Porcontage of 

H.,0.i04+2H2(). 

1-0032 

1 

1-0182 

6 

r0271 

10 

0064 

2 

0204 

7 

0289 

10 

0096 

3 

0226 

8 

0309 

12 

0128 

4 

0248 

9 

0320 

12*6 

0160 

5 






65. Specific Gravity, etc., of Oxalic Acid Solutions at 17° *5 C. (Gerlach.) 


Specific 

Gravity. 

Percentage of 

Specific 

Gravity, 

Percentage of 

Specific 

Gravity, 

Percentage of 

H 20,04 + 2 H 20 . 

HaOA- 

H2C3O4+2H2O. 

H2O2O4. 

HaC.A + 2 n 20 . 

H,CA- 

1-0035 

1 

0*7142 

1-0210 

6 

4*2852 

1-0350 

10 

7-1420 

0070 

2 

1-4284 

0245 

7 

4-9994 

0385 

11 

7-8662 

0105 

3 

2-1426 

0280 

8 

5-7136 

0420 

12 

8-6704 

0140 

4 

2-8568 

0315 

9 

6-4278 

0455 

13 

9-1285 

0175 

5 

3-5710 








66. Specific Gravity, etc., of Tartaric Acid Solutions at 15° 0. (Gerlach.) 


Specific 

Gravity. 

Percentage of 
CA 2 ( 0 H) 2 (C 00 H) 2 . 

Specific 

Gravity. 

Percentage of 
C.>Ho(OH) 2 (COOH) 2 . 

Specific 

Gravity. 

P<‘roontnge of 
CaH2(0H)j(C00H)„. 

1*0045 

1 

1-0969 

20 

1-2078 

40 

0090 

2 

1072 

22 

2198 

42 

0179 

4 

1175 

24 

2317 

44 

0273 

6 

1282 

26 

2441 

46 

0371 

8 

1393 

28 

2568 

48 

0469 

10 

1505 

30 

2696 

50 

0565 

12 

1615 

32 

2828 

52 

0661 

14 

1726 

34 

2961 

54 

0761 

16 

1840 

36 

3093 

56 

0866 

18 

1959 

38 

3220 

57-9 
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TABLE LXXIIc. — continueri. 


67. Specific Gravity, etc., of Citric Acid Solutions at 15^ C. (Gerlach.) 


Specific 

Gravity. 

Percentage of 
CnBsO^ + HaO. 

« Specific 
Gravity. 

Percentage of 

g^ha+h.o. 

Specific 

Gravity. 

Percentage of 
CeHyO.-f-PI^O. 

1-0074 

2 

1T060 

26 

1*2204 

50 

0149 

4 

1152 

28 

2307 

52 

0227 

6 

1244 

30 

2410 

54 

0309 

8 

1333 

32 

2514 

56 

0392 

10 

1422 

34 

2627 

58 ' 

0470 

12 

1515 

36 

2738 

60 

0549 

14 

1612 

• 38 

2849 

62 

0632 

16 

1709 

40 

2960 

64 

0718 

18 

1814 

42 

3071 

66 

0805 

20 

1899 

44 

3076 

66*1 

0889 

22 

1998 

46 



0972 

24 

2103 

48 




68. Specific Gravity, etc., of Tannic Acid Solutions at 15“ C. (Trammer.) 


Specific 

Gravity. 

Percentage of 
Tannin 

C 14 H 10 O 9 . 

Specific 

Gravity. 

Percentage of 
Tannin 

C 14 H 10 O 9 . 

Specific 

Gravity. 

Percentage of 
Tannin 
0^1411 3 1)0 9 . 

Specific 

Gravity. 

Percentage o£ 
Tannin 

O 14 H 10 O 9 . 

1*0040 

1-0 

1*0084 

2*1 

1*0124 

3*1 

1*0164 

4*1 

0044 

1*1 

0088 

2*2 

0128 

3-2 

0168 

4*2 

0048' 

1*2 

0092 

2*3 

0132 

3*3 

0172 

4*3 

0052 

1*3 

0096 

2*4 

0136 

3*4 

0176 

4*4 

0056 

1*4 

0100 

2*5 

0140 

3*5 

0180 

4*5 

0060 

1*5 

0104 

2-6 

0144 

3*6 

0184 

4*6 

0064 

1*6 

0108 

2*7 

0148 

! 3*7 

0188 

4*7 

0068 

1*7 

0112 

2*8 

0152 

3*8 

0192 

4*8 

0072 

1*8 

0116 

2*9 

0156 

3*9 

0196 

4*9 

0076 

0080 

1*9 

2*0 

0120 

3*0 

0160 

4*0 

0200 

5*0 


69. Specific Gravity, etc., of Ammonium Chloride Solutions at 15“ C. (Gerlach.) 


Specific 

Gravity. 

Percentage 

ofNH 4 Cl. 

Specific 

Gravity. 

Percentage 

ofNH 4 CL 

Specific 

Gravity. 

Percentage 

ofXHjCl 

1*00316 

1 

1-03081 

10 

1*05648 

19 

00632 

2 

03370 

11 

05929 

20 

00948 

3 

03658 

12 

06204 

21 

01264 

4 

03947 

13 

06179 

22 

01580 

5 

04325 

14 

06754 

23 

01880 

6 

04524 

15 

07029 

24 

02180 

7 

04805 

16 

07304 

25 

02481 

8 

05086 

17 

07575 

26 

02781 

9 

05367 

18 

07658 

26*297 






TABLE LXXIIo. — continued. 

70. Specific Gravity, etc., of Ammonium Chloride Solutions at 10° C. (Scliiflf.) 


Specific 

Gravity. 

Percentapje 

ofNH^Cl. 

Specific 

Gravity. 

Poi'contage 

ofNHiOl. 

Specific 

Gravity, 

PercoTiia^e. 

ofNH/jl. 

Specific 

Gravity. 

Percc]itn<](e 

olNIl^Oi. 

1-0029 

1 

1-0263 

9 

1*0495 

17 

1-0714 

25 

0058 

2 

0293 

10 

0523 

18 

0741 

26 

0087 

3 

0322 

11 

0551 

19 

0768 

27 

0116 

4 

0351 

12 

0579 

20 

0794 

28 

0145 

5 

0380 

13 

0606 

21 

0820 

29 

0174 

6 1 

0409 

J4 ! 

0633 

22 

0846 

30 

0203 

7 

0438 

15 

0660 

23 



0233 

8 

0467 

16 

0687 

24 




Kohlrausch gives the following : — 


6% NH.Cl, Sp. Gr. 1-0142; 10% NH,C1, Sp. Gr. 1-0289; 15% XH,jCl, Sp. Gr. 1-0430; 
20% XH^OI, Sp. Gr. 1-0571 ; and 25% NH^Gl, Sp. Gr. 1-0710. 


71. Specific Gravity, etc., of Lithium Chloride Solutions at 15° C. Kohlrausch 

(Gerlach.) gives at 15° C. 


Specific 

Gravity. 

Percent, 
of LiCl. 

Specific 

Gravity. 

Percent, 
of LiCl 

Specific 

Gravity. 

Percent, 
of LiCl. 

Specific 

Gravity. 

Percent, 
of LiOl. 

1-006 

1 

1-064 

11 

ri24 

21 

M89 

31 

012 

2 

070 

12 

130 

22 

196 

32 

018 

3 

076 

13 

136 

23 

203 

33 

024 

4 

081 

14 

142 

24 

210 

34 

030 

5 

086 

15 

148 ; 

25 

218 

35 

035 

6 

093 

16 

155 

26 

225 

36 

040 

7 

099 

17 

161 S 

27 

232 

37 

046 

8 

104 

18 

168 

28 

240 

38 

051 

9 

110 

19 

175 

29 

248 

39 

068 

10 

1172 

20 

1819 

30 

2557 

40 


Percent. 

Specific 

of LiCl 

Gravity, 

1 

1-006 

5 

030 

10 

058 

15 

086 

20 

117 

25 

148 

30 

182 

35 

219 

40 

256 


72. Specific Gravity, etc., of Sodium Chloride Solutions at 15° C. (Gerlach.) 


Specific 

Percentage 

Specific 

Percentage 

Specific 

Percentage 

Gravity. 

of ISTaCl 

Gravity. 

of NaOl 

Gravity. 

ofNaCl. 

1-00725 

1 

1*07335 

10 

1*14315 

19 

01450 

2 

08097 

11 

16107 

20 

02174 

3 

08859 

12 

15931 

21 

02899 

4 

09622 

13 

16755 

22 

03624 

5 

10384 

14 

17580 

23 

04366 

6 

11146 

15 

18404 

24 

05108 

7 

11938 

16 

19228 

25 

05851 

8 

12730 

17 

20098 

26 

06593 

9 

13523 

18 

20433 

26*395 







TABLE LXXIIc. — continued, 

73. Specific Gravity, etcw, of Sodium Chloride Solutions at 20® C. (Schiff.) 


Sp. Gr. 

Pet. of 
EaCl. 

Sp. Gr. 

Pet. of 
EaCI. 

Sp. Gr. 

Pet. of 
NaOl. 

Sp. Gr. 

Pet. of 
NaCl. 

Sp. Gr. 

Pet. of 
NaCl. 

1*0066 

1 

1-0483 

7 

1*0934 

13 

ri408 

19 

1*1906 

25 

0133 

2 

0556 

8 

1012 

14 

1490 

20 

1990 

26 

0201 

3 

0630 

9 

1090 

15 

1572 

21 

2075 

27 

0270 

4 

0706 

10 

1168 

16 

1655 

22 



0340 

5 

0781 

11 

1247 

17 

1738 

23 



0411 

6 

0857 

12 

1327 

18 

i 

1822 

24 




74. Specific Gravity at 0° C. and Maximum Density 75. Kohlrauscli gives the 

of XaCl Solutions. (Eosetti.) following for XaCi Solutions 

at 18° C. 


Percentage 
of NaOl. 

Sp. Gr. of 
Solution at 

0° C. 

Temperature at 
which Solution 
attains Maxi- 
mum Density. 

Maximum 

Density. 

0 

1-000000 

+ i 

1*000130 

0*5 

003925 

+ 3 

003988 

1 

007634 

* + 1*77 

007666 

2 

015366 

- 0*58 

015367 

3 

023530 

- 3*24 

023583 

4 

030669 i 

- 5*63 

030890 

6 

045976 

i 

- 11*07 i 

046952 


Percentage 

ofNaCl. 

Sp. Gr. of 
Solution. 

5 

1*0345 

10 

0707 

15 

1087 

20 

1477 

25 

1898 

26 

1982 

26*4 

2014 


76. Specific Gravity, etc., of Potassium Chloride Solutions at 15® C. (Gerlach.) 


Specific 

Gravity. 

Percentage 
of KOI. 

Specific 

Gravity. 

Percentage 
of KOI. 

Specific 

Gravity. 

Percentage 
, of KOI. 

1*00650 

1 

1*06580 

10 

1-12179 

18 

01300 

2 

07271 

11 

12849 

19 

01950 

3 

07962 

12 

13608 

20 

02600 

4 

08653 

13 

14348 

21 

03250 

5 

09345 

14 

15088 

22 

03916 

6 

10036 

15 

16828 

23 

04582 

7 

10750 

16 

16568 

24 

05248 

8 

11465 

17 

17234 

24*9 

05914 

9 
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TABLE LXXITc.— con!fw/.mi!. 


77. Specific Gravity, etc., of Potassium Chloride Solutions at 17°-5 C, (ScliilF.) 


Specific 

Gravity. 

Percentage 
of KCL 

Specific 

Gravity. 

reroentago 
of KOI. 

Bpccifii! 

Gravity. 

Percentago 
of K( 

1*0062 

1 

1*0586 

9 

M152 

17 

0125 

2 

0655 

10 

1225 

18 

0189 

3 

0726 

11 

1298 

19 

0254 

4 

0795 

12 

1372 

20 

0319 

5 

0866 

13 

1446 

21 

0385 

6 

0937 

14 

1621 

22 

0461 

7 

1008 

15 

1597 

23 

0518 

8 

1080 

16 

1673 

25 


78. Kohlrausch gives the following for KOI Solutions at 18° C. ; — 


Percent, of KOI. 

Specific Gravity. 

Percent, of KOI. 

Specific Gravity. 

5 

1-0308 

20 

1-1335 

10 

0638 

25 

1408 

15 

0978 




79. Specific Gravity, etc., of Eubidium Chloride Solutions. (Tammann.) 


Specific 

Gravity. 

Percentage of 
RbCl. 

Wt. of RbCl to 
each lOOgrms. 
of Water. 

1-1066 

11-614 

13*14 

2156 

20-569 

25*88 

2675 

24-881 

33*13 
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T ABLE LXXIIo. — continued. 


80. Specitic Gravity, etc.,* of Magnesium Chloride Solutions at 24“ C. (Schiff.) 


Specific Gravity. 

Percenta^^e of 
MgCl 2 4* 6 II 2 O. 

Percentage of 
MgClo. 

Specific Gravity, 

Percentage of 
MgOla + fiHgO. 

Percentage of 
MgCls. 

1*0069 

2 

0*936 

1*1519 

42 

19*656 

0138 

4 

1*872 

1598 

44 

20*592 

0207 

6 

2*808 

1677 

46 

21*528 

0276 

8 

3-744 

1756 

48 

22*464 

0345 

10 

4*680 

1836 

50 

23*400 

0415 

12 

5*616 

1918 

52 

24-336 

0485 

14 

6*552 

2000 

54 

25-272 

0556 

16 

7*488 

2083 

56 

26*208 

0627 

18 

8*424 

2167 

58 

27*144 

0698 

20 

9*360 

2252 

60 

28*080 

0770 

22 

10*296 

2338 

62 

1 29*016 

0842 

24 

11*232 

2425 

64 

29*952 

0915 

26 

12*168 

2513 

66 

30*888 

0988 

28 

13*104 

2602 

68 

31*824 

1062 

30 

14*040 

2692 

70 

32*760 

1137 

' 32 - 

14*976 

2783 

72 

33*696 

1212 

34 

15*912 

2875 

74 

34*632 

1288 i 

36 

16*848 

2968 

76 

35^568 

1364 

38 ‘ 

17*784 

3063 ; 

78 

36*504 

1441 

40 

18*720 

3159 

80 

37*440 


81. Specific Gravity, etc., of Magnesium Chloride Solutions at 15“ C. (Gerlach.) 


Sp. Gr. 

II 

Sp. Gr. 

Pet. of 
MgCIj. 

' Sp. Gr. 

Pet. of 
MgClg. 

Sp. Gr. 

Pet. of 
MgCl,. 

Sp. Gr. 

Pet. of 
MgCl^. 

1*00844 

1 

1*06844 

8 

1*13106 

15 

1*19775 

22 

1*26897 

29 

01689 

2 

07718 

9 

14045 

16 

20762 

23 

27937 

30 

02533 

3 

08592 

10 

14984 

17 

21750 

24 

29029 

31 

03378 

4 

09495 

11 

15922 

18 

22737 

25 

30121 

32 

04222 

5 

10398 

12 

16861 

19 

23777 

26 

31213 

33 

05096 

6 

11300 

13 

17800 

20 

24817 

27 

32305 

34 

05970 

7 

12203 

14 ; 

18787 

21 

25867 

28 

33397 

35 
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TABLE -LTSllo.— continued. 


82. Density, etc., of Magnesium Chloride Solutions at 14° 0, (Oudemans.) 
Water at 14° C.=0-9993. 


Specific 

Gravity. 

Percentage of 
MgClj+eHaO. 

Percentage of 
MgGk. 

Specific 

Gravity. 

Percentage of 

Percentage of 
MgCI,. 

1-0033 

1 

0-4687 

1-1018 

25 

11-7186 

0073 

2 

0-9375 

1061 

26 

12-1873 

0113 

3 

1-4062 

1103 

27 

12*6661 

0154 

4 

1-8750 

1146 

28 

13-1248 

0194 

5 

2-3437 

1189 

29 

13-5936 

0234 

6 

2-8125 

1232 

30 

14-0623 

0274 

7 

3-2812 

1275 

31 

14-5311 

0314 

8 

3-7499 

1319 

32 

14-9998 

0355 

9 

4-2187 

1363 

33 

15*4685 

0395 

10 

4-6874 

1407 

34 

15-9373 

0435 

11 

5-1562 

1451 

36 

16-4060 

0476 

12 

5-6249 

1495 

36 

16-8748 

0517 

13 

6*0937 

1540 

37 

17-3435 

0558 

14 

6-5624 

1584 

38 

17-8123 

0599 

15 

7-0312 

1628 

39 

18-2810 

0641 

16 

7-4999 

1673 

40 

18-7498 

0682 

17 

7-9686 

1718 

41 

19-2185 

0724 

18 

8-4374 

1763 

42 

19-6872 

0765 

19 

8-9061 

1809 

43 

20-1560 

0807 ' 

20 

9-3749 

1855 

44 

20-6247 

0849 

21 

9-8436 

1901 

45 

21-0935 

0891 

22 

10-3124 

1948 

46 

21-5622 

0933 

23 

10-7811 

1995 

47 

22-0310 

0976 

24 

11-2499 

2042 

48 

22-4997 


Kohlrausch gives the following for solutions of MgClj at 18° C. : — 

5% MgCla, sp. gr. 1-0416; 10% MgCl^, sp. gr. 1-0859; 20% MgCl^, sp. gr. 1-1764; 
30% MgCl^, sp. gr. 1-2779; 34% MgCl^, sp. gr. 1-3210. 


83. Specific Gravity, etc., of Calcium Chloride Solutions at 15° C. (Gerlach.) 


Specific 

Gravity. 

Percent, of 
OaCla. 

Specific 

Gravity. 

Percent, of 
CaOla. 

Specific 

Gravity. 

Percent, of 
CaClj. 

Specific 

Gravity. 

Percent, of 
GaOL 

1-00852 

1 

1-09628 

11 

1-19251 

21 

1-29917 

31 

01704 

2 

10561 

12 

20279 

22 

31045 

32 

02555 

3 

11494 

13 

21308 

23 

32174 

33 

03407 

4 

12427 

14 

22336 

24 

33302 

34 

04259 

5 

13360 

15 

23365 

25 

34430 

35 

05146 

6 

14332 

16 

24450 

26 

35610 

36 

06033 

7 

15305 

17 

25535 

27 

36790 

37 

06921 

8 

16277 

18 

26619 

28 

37970 

38 

07808 

9 

17250 

19 

27704 

29 

39150 

39 

08695 

10 

18222 

20 

28789 

30 

40330 

40 
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TABLE LXXIIc. — continued. 


84. Specific Gravity, etc., of Calcium Chloride Solutions at 18“ *3 C. (Schiff.) 


Specific 

Gravity. 

Percentage of 
CaClj + 6HjO. 

Percentage of 
OaCla. 

Specific 

Gravity. 

Percentage of 
CaCla + eHgO. 

Percentage of 
CaOls. 

1-0039 

1 

0-507 

1-1575 

36 

18-245 

0079 

2 

1-014 

1622 

37 

18-752 

0119 

3 

1-521 

1671 

38 

19-259 

0159 

4 

2-028 

1719 

39 

19-766 

0200 

5 

2-534 

1768 

40 

20-272 

0241 

6 

3-041 

1816 

41 

20-779 

0282 

7 

3-548 

1865 

42 

21-286 

0323 

8 

4-056 

1914 

43 

21-793 

0365 

9 

4-562 

1963 

44 

22-300 

0407 

10 

5-068 

2012 

45 

22-806 

0449 

11 

5-575 

2062 

46 

23-313 

0491 

12 

6-082 

2112 

47 

23-820 

0534 

13 

6-587 

2162 

48 

24-327 

0577 

14 

7-096 

2212 

49 

24-834 

0619 

15 

7-601 

2262 

50 

25-340 

0663 

16 

8-107 

2312 

51 

25-847 

0706 

17 

8-611 

2363 

52 

26-354 

0750 

18 

9-121 

2414 

53 

26-861 

0794 

19 : 

9-625 

2465 

54 

27-368 

0838 , 

20 1 

10-136 

2516 

55 ^ 

27-874 

0882 1 

21 

10-643 

2567 

56 

28-381 

0927 1 

22 

11-150 

2618 

57 

28-888 

0972 1 

23 

11-657 

2669 

58 

29-395 

1017 1 

24 

12-164 

2721 

59 

29-902 

1062 

25 

12-670 

2773 

60 

30-408 

1107 i 

26 

13-177 

2825 

61 

30-915 

1153 

27 

13-684 

2877 

62 

31-422 

1199 

28 

14-191 

2929 

63 

31*929 

1246 

29 

14-698 

2981 

64 

32-436 

1292 

30 

15-204 

3034 

65 

32-942 

1339 

31 

15-711 

3087 

66 

33*449 

1386 

32 

16-218 

3140 

67 

33-956 

1433 

33 

16-725 

3193 

68 

34-463 

1480 

34 

17-232 

3246 

69 

34-970 

1527 

35 

17-738 

3300 

70 

35-476 


85. Kohlrausch gives the following for CaClg Solutions at 18“ C. 


Percent, of 
CaClg. 

Sp. Gr. 

Percent, of 
OaOls. 

Sp. Gr. 

Percent, of 
CaGlg. 

Sp. Gr. 

Percent, of 
CaCls. 

Sp. Gr. 

5 

1-0409 

15 

1-1311 

25 

1-2305 

35 

1-3420 

10 1 

0852 

20 

1794 

30 

2841 









882 


TABLE LXXIIo. — continued. 

86. Specific Gravity, etc., of Strontium Chloride Solittions at 15" 0. (Gerlach.) 


Percent, 
of Salt. 

Specific Gravity. 

Percent, 
of Salt. 

Specific Gravity. 

Percent, 
of Salt. 

Specific Gravity. 

Si’GIq 

SrCl^ + eHaO 

SrOla 

SrOhj+eHsO 

SrGla 

SrCla + eHjO 

1 

1*00907 

1*005 

20 

1*19890 

1*112 

39 


1-236 

2 

01813 

012 ' 

21 

21073 

119 1 

40 


243 

3 

02720 

017 

22 

22255 

125 

41 


250 • 

4 

03626 

023 

23 

23439 

130 

42 


259 

5 

04533 

028 

24 

24622 

136 

43 


265 

6 

05484 

033 

25 

25805 

143 

44 


272 

7 

06435 

038 

26 

27085 

148 

45 


280 

8 

07385 

043 

27 

28363 

155 

46 


288 

9 

08336 

048 

28 

29642 

161 

47 


• 295 

10 

09287 

064 

29 

30920 

168 

48 


302 

11 

10307 

060 

30 

32199 

175 

49 


310 

12 

11327 

066 

31 

33575 

181 

50 


318 

13 

12347 

072 

32 

34951 

188 

51 


325 

14 

13367 

078 

33 

36327 

195 

62 


333 

15 

14387 

083 

34 


201 

53 


340 

16 

16488 

090 

36 


209 

64 


349 

17 

16588 

095 

36 


215 

55 


368 

18 

17689 

100 

37 


222 

56 


365 

19 

18789 

106 

38 


229 

67 


374 


87. Kohlrauscli gives the following for SrClg Solutions at 18° 0. 


Percentage 
of SrOt 

Sp. Gr. 

• Percentage 
of SrOlg. 

Sp. Gr. 

Percentage 

ofSrOls. 

Sp. Gr. 

5 

1-0443 

15 

1-1466 

22 

1*2259 

10 

0932 

20 

2023 
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TABLE LXXIIc. — continued. 

88. Specific Gravity, etc.,*of Barium Chloride Solutions at 21® ’5 C. (SchifF.) 


Specific 

Gravity, 

Percentage of 
BaOlg-f- 2 H 2 O. 

Percentage of 
BaCla- 

Specific 

Gravity. 

Percentage of 
BaOla + 'iHsO. 

Percentage of 
BaClg, 

1-0073 

I 1 

0’853 

1*1302 

16 

13*641 

0147 

2 

1-705 

1394 

17 

14*490 

0222 

3 

2-668 

1488 

18 

15*346 

0298 

4 

3-410 

1584 

19 

16*199 

0374 

5 

4*263 

1683 

20 

17-061 

0452 

6 

5*115 

1783 

21 

17*904 

0530 

7 

5*968 

1884 

22 

18*756 

0610 

8 

6*8*21 

1986 

23 

19*609 

0692 

9 

7*673 

2090' 

24 

20*461 

0776 

10 

8*526 

2197 

25 

21*314 

0861 

11 

9 379 

2304 

26 

22*166 

0947 

12 

10*231 

2413 

27 

i 23*019 

1034 

13 

11*084 

2523 

28 

23*871 

1122 

14 

11*936 

2636 

29 

24*724 

1211 

15 

12*789 

2750 

30 

25*577 


89. Specific Gravity, etc., of Barium Chloride Solutions at 15® 0. (Gerlach.) 


Sp. Gr, 

Percent. 

ofBaCV 

Sp. Gr. 

Percent, 
of BaCl 2 . 

Sp. Gr. 

Percent. 

ofBaOla. 

Sp. Gr. 

Percent, 
of BaCIg. 

Sp. Gr. 

Percent 
of BaC) 2 . 

•00917 

1 

1*05569 

6 

1*10576 

11 

1*15999 

16 

1*21892 

21 

01834 

2 

06554 

7 

11643 

12 

17152 

17 

23173 

22 

02750 

3 

07538 

8 

12711 

13 

18305 

18 

24455 

23 

03667 

4 

08523 

9 

13778 

14 

19458 

19 

25736 

24 

04584 

5 

09508 

10 

14846 

15 

20611 

20 

‘27017 

25 


90. Kohlrausch gives the following for BaClg Solutions at 18® C, 


Percentage 
of BaCl 2 . 

Specific 

Gravity. 

5 

1*0445 

10 

0939 

15 

1473 

20 

2047 

24 

2559 
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TABLE LXXIIc. — continued. 


91. Specific Gravity, etc., of Aliimixaium Cliloride Solutions at 15° C. (Gerlach.) 


Specific 

Gravity. 

Percentage 
of Al^Clg. 

Specific 

Gravity. 

Percentage 
of AlgCV 

Specific 

Gravity. 

Porci^ntago 
of ALC1(;. 

^Spocific 

Gravity. 

Percentage 
of Al^Olc. 

L00721 

1 

1*08902 

12 

V17963 

23 

1*28080 

34 

01443 

2 

09684 

13 

18815 

24 

29046 

35 

02164 

3 

10466 

14 

19676 

25 

30066 

36 

02885 

4 

11248 

15 

20584 

26 

31086 

37 

03603 

5 

12073 

16 

21493 

27 

32106 

38 

04353 

6 

12897 

17 

22406 

28 

33126 

39 

05099 

7 

13721 

18 

23310 

29 

34146 

40 

05845 

8 

14545 

19 • 

24219 

30 

35224 

41 

06591 

9 

15370 

20 

25184 

31 

35359 

41*126 

07337 

10 

16231 

21 

26149 

32 



08120 

11 

17092 

22 

27115 

33 




92. Specific Gravity, etc., of Manganese Chloride Solutions at 15° C. (Gerlach.) 


Percentage of 
Compound. 

Specific Gravity 
corresponding to 
MnCl2+4H20. 

Specific Gravity 
corresponding to 
MnOla* 

5 

1-0285 

1*046 

10 

057 

091 

15 

086 

138 

20 

116 

189 

25 

147 

245 

30 

180 

306 

35 

214 

372 

40 

250 

443 

45 

290 

514 

50 

331 


55 

375 


60 

419 


65 

463 


70 

508 
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TABLE LXXIIo. — continued. 

93. Specific Gravity, etc., of Ferric Chloride SolutioBs at 17°*5 C. (Fraaia.) 


Specific 

Gravity, 

Percentage 
of FeGOlfi. 

Specific 

Gravity. 

• 

Percentage 

ofFe^Cle. 

Specific 

Gravity. 

Percentage 
of Fe 20 l 6 . 

Specific 

Gravity. 

Percentage 
of Fe 201 j 5 . 

1-0073 

1 

1-1297 

17 

1*2883 

33 ^ 

1*4742 

49 

0146 

2 

1378 

18 

2988 

34 

4867 

50 

0219 

3 

1458 

19 

3093 

35 

5010 

51 

0292 

4 

1542 

20 

3199 

36 

5153 

52 

0365 

5 

1644 

21 

3305 

37 

5296 

53 

0439 

6 

1746 

22 

3411 

38 

5439 

54 

0513 

7 

1848 

23 

3617 

39 

5582 

55 

0587 

8 

1950 

24 

3622 

40 

5729 

56 

0661 

9 

2052 

25 

3746 

41 

5876 

57 

0734 

10 

2155 

26 

3870 

42 

6023 

58 

0814 

11 

2258 

27 

3994 

43 

6170 

59 

0894 

12 

2365 

28 

4118 

44 

6317 

60 

0974 

13 

2464 

29 

4242 

45 



1054 

14 

2568 

30 

4367 

46 



1134 

15 

2673 

31 

4492 

47 



1215 

16 

2778 

32 

4617 

48 



94. i 

Specific Gravity, etc., of Ferric Chloride Solutions at 17“' 

5 C. (Hager.) 

Specific 

Gravity, 

Percentage 
of Fe.,Cl6. 

Specific 

Gravity. 

Percentage 
of FeoClg. 

Specific 

Gravity. 

Percentage 

ofFe^Clc. 

Specific 

Gravity. 

Peicentage 
of FesClfi. 

1-008 

1 

1-140 

16 

1-304 

31 

1-494 

46 

016 

2 

150 

17 

316 

32 

507 

47 

025 

3 

160 

18 

328 

33 

520 

48 

033 

4 

170 

19 

340 

34 

533 

49 

042 

5 

180 

20 

352 

35 

547 

50 

051 

6 

191 

21 

364 

36 

560 

51 

060 

7 

202 

22 

376 

37 

573 

52 

069 

8 

212 

23 

390 

38 

587 

53 

078 

9 

223 

24 

403 

39 

600 

54 

- 087 

10 

234 

25 

415 

40 

612 

55 

095 

11 

245 

26 

428 

41 

624 

56 

104 

12 

256 

27 

441 

42 

636 

57 

113 

13 

268 

28 

454 

43 

648 

58 

123 

14 

280 

29 

469 

44 

659 

59 

131 

15 

- 292 

30 

481 

45 

670 

60 


95. Specific Gravity^ etc., of Ferric Oliioride Solutions. (Schult and Gerlach.) 


Percentage 
of Fe^Cle. 

Specific Gravity at 

4"-8 C. 

S'’ -7 0. 

14° *6 0. 

19°-7 0. 

2-70 



1-0221 


4*65 



0382 


10-45 

1-0939 

1-0930 

0918 

1-0901 

16-79 

1534 

1521 

1507 

1491 

22-54 

2140 

2129 

2107 

2090 

24-60 

2351 

2334 

2318 

2298 

33-25 

3381 

3369 

3339 

3317 

36-95 


3847 

'3824 

3800 

41-00 

4413 

4387 

4361 

4335 

49-61 

5609 

6675 

5540 

5497 


3 L 


VOL. II. 
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TABLE LXXTIo. — conlinued. 


96. Specific GraTity, etc., of Cobalt Chloride (and of Nickel Chloride) 
Solutions at 17®*5 0. (Franz.) 


Specific 

Gravity. 

Percentage 
of CoGb or 

mok. 

Specific 

Gravity. 

Percentage 
of OoCU or 
NiCl.;. 

Specific 

Gravity. 

Peroenliigo 
of CoOlo or 

moi. 

Specific 

Gravity. 

Pcrcentnge 
of OoClo or 
NiOi; 

F0099 

1 

1-0795 

8 

M460 

14 

F224r) 

20 

0198 

2 

0895 

9 

1579 

15 

2396 

21 

0297 

3 

0997 

10 

1711 

16 

2547 

22 

0396 

4 

1112 

11 

1844 

17 

2698 

23 

0496 

5 

1228 

12 

1977 

18 

2849 

24 

0595 

6 

1344 

13 

2110 

19 

3002 1 

25 

0695 

7 








97. Specific Gravity, etc., of Cupric Chloride Solutions at 17°’5 C. (Franz.) 


Specific 

Gravity, 

Percentage 
of OuOi 2 - 

Specific 

Gravity. 

Percentage 
of CuGla. 

Specific 

Gravity. 

Pei'i;eiitag<! 

ol'CiiCl.j. 

Specific 

Gravity. 

Percentage 
of CuCl,,. 

L0091 

1 

1-1049 

11 

1*2362 

21 

1-3784 

31 

0182 

2 

1178 

12 

2501 

22 

3950 

32 

0273 

3 

1307 

13 

2640 

26 

4116 

33 

0364 

4 

1436 

14 

2779 

24 

4287 

34 

0455 

5 

1565 

16 

2918 

25 

4447 

35 

0548 

6 

1696 

16 

3058 

26 

4615 

36 

0641 

7 

1827 

17 

3198 

27 

4782 

37 

0734 

8 

1958 

18 

3338 

28 

4949 

38 

0827 

9 

2089 

19 

3478 

29 

5116 

39 

0920 

10 

2223 

20 

3618 

30 

5284 

40 

98. 

Specific Gravity, etc., of Zinc Chloride Solutions at 19° *5 C. (Kremers.) 

Specific 

Gravity. 

Percentage 
of ZnClg. 

Specific 

Gravity. 

Percentage 
of ZuCb. 

Specific 

Gravity. 

Percentage 
of ZiiGla. 

Specific 

Gravity. 

PercentagG 
of ZnGb. 

LOlO 

1 

1-146 

16 

1-304 

31 

1-500 

46 

020 

2 

155 

17 

316 

32 

518 

47 

029 

3 

165 

18 

329 

33 

533 

48 

037 

4 

175 

19 

340 

34 

630 

49 

045 

5 

186 

20 

352 

35 

566 

50 

053 

6 

196 

21 

366 

36 

581 

51 

063 

7 

207 

22 

380 

37 

600 

52 

072 

8 

218 

23 

392 

38 

615 

53 

082 

9 

228 

24 

406 

39 

631 

54 

091 

10 

238 

25 

420 

40 

650 

55 

100 

11 

249 

26 

432 

41 

669 

56 

no 

12 

260 

27 

446 

42 

686 

67 

120 

13 

270 

28 

460 

43 

704 

58 

128 

14 

281 

29 

473 

44 

724 

59 

137 

15 

291 

30 

488 

45 

740 

60 
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TABLE mxn.0.— continued. 

99. Specific Gravity, etc., of Cadmium Chloride Solutions at 19°*5 C. 
(Kremers and Gerlach.) 



Specific Gravity, 

Percent. CdCl 2 . 

Specific Gravity. 

Percent. CdOlg. 



1-045 

5 

1-472 

40 



089 

10 

656 

50 



195 

20 

890 

60 



321 

30 




100. Specific Gravity, etc., of Stannous Chloride Solutions at 15° C. 

(Gerlach.) 

Specific 

Percentage of 

Specific 

Percentage of 

Specific 

Percentage of 

Gravity. 

SnCl2-h2H20. 

Gravity. 

SnCl2+2HoO. 

Gravity, 

SnCl2+2H20. 

1-007 

1 

1-203 

27 

1-484 

53 

013 

2 

212 

28 

497 

54 

020 

3 

221 

29 

5106 

55 

026 

4 

2300 

30 

525 

56 

0331 

5 

240 

31 

539 

57 

040 

6 

249 

32 

554 

68 

047 

7 

259 

33 

568 

. 59 

054 

8 

268 

34 

5823 

60 

061 

9 

2779 

35 

598 

61 

0684 

10 

288 

36 

613 

62 

076 

11 

299 

37 

629 

63 

083 

12 

309 

38 

644 

64 

090 

13 

319 

39 

6598 

65 

097 

14 

3298 

40 

677 

66 

1050 

15 

341 

41 

694 

67 

113 

16 

352 

42 

711 

68 

121 

17 

363 

43 

728 

69 

128 

18 

374 

44 

7452 

70 

136 

19 

3850 

45 

764 

71 

1442 

20 

397 

46 

783 

72 

152 

21 

409 

47 

802 

73 

161 

22 

421 

48 

821 

74 

169 

23 

433 

49 



177 

24 

4451 

50 

840 

75 

1855 

25 

458 

51 

* 


194 

26 

471 

52 
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TABLE LXXIIo. — continued. 

101. Specific Gravity, etc., of Stannic Chloride Solutions at 15° C. (Gerlach.) 
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TABLE LXXIIo. — continued. 


102. Density, etc., of Mercuric Chloride Solutions at 20*" C. (Schroder, etc.) 


Specific 

Gravity. 

Percent, of 
HgOL,. 

Specific 

Gravity. 

Percent, of 
HgOU. 

Specific 

Gravity, 

Percent, of 
HgCl,. 

Specific 

Gravity. 

Percent, of 
HgOl^. 

1*0072 

1 

1*0411 

5 

1*0710 

8 

1-1035 

11 

0148 

2 

0507 

6 

0815 

9 

116 

12 

0236 

3 

0615 

7 

095 

10 

127 

13 

0323 

4 








103. Specific Gravity, etc., of Platinic Chloride Solutions. (Precht.) 


Specific 

Gravity. 

Percentage 

0fPtCl4. 

Specific 

Gravity. 

Percentage 
of PtCl 4 . 

Specific 

Gravity. 

Percentage 
of PtCl 4 . 

Specific 

Gravity. 

Percentage 

0fPtCl4. 

1*009 

1 

1*141 

14 

1-315 

27 

1*546 

40 

018 

2 

163 

15 

330 

28 

568 

41 

027 

3 

166 

16 

346 

29 

591 

42 

036 

4 

176 

17 

362 

30 

615 

43 

046 

5 

188 

18 

387 

31 

641 

44 

056 

6 

201 

19 

395 

32 

666 

45 

066 

7 

214 

20 

413 

33 

688 

46 

076 

8 

227 

21 

431 

34 

712 

47 

086 

9 

242 

22 

450 

35 

736 

48 

097 

10 

256 

23 

469 

36 

760 

49 

108 

11 

270 

24 

488 

37 

786 

50 

119 

12 

285 : 

25 

500 

38 



130 

13 

300 

26 

523 

39 




104. Specific Gravity, etc., of Solutions of Bromides of various Metals at 19''-5 C. 

(Kremers.) 


© 

^ - 
ei 

Specific Gravity for Solutions of 

<u U2 

© O 

LiBr. 

KaBr. 

KBr. 

MgBrg. 

CaBig. 

SrBra. 

BaBi'a- 

ZiiBr2. 

CdBi'a. 

5 

1*035 

1-040 

1-037 

1-043 

1-044 

1*046 

1*045 

1*045 

1*043 

10 

072 

080 

075 

087 

089 

094 

092 

093' 

090 

15 

113 

125 

116 

137 

139 

146 

144 

146 

141 

20 

156 

174 

159 

191 

194 

204 

201 

204 

199 

25 

204 

226 

207 

247 

252 

266 

262 

265 

260 

30 

254 

281 

256 

310 

315 

332 

329 

330 

326 

35 

309 

344 

309 

377 

385 

410 

405 

400 

400 

40 

368 ‘ 

410 

366 

451 

461 

492 

485 

475 

481 

45 

432 

483 

432 

535 

549 

590 

580 

560 

578 

50 

500 

565 


625 

611 

694 

685 

650 

680 

55 

580 






800 

755 


60 1 








'875 
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TABLE liXXIIa. — miUmed. 

105. Speoiiio Gravity, etc., of Ammonium Bromide Solutions at 16° 0. (Hagor.) 


Percsnta'^c 
of IlEiBv 

Sp- Gr. 

Percentage 

8p. Gr. 

Percentage 
of NlT 4 Br. 

Sp.Vtr, 

2 

1-0119 

15 

1-0926 

28 

1-1787 

3 

0181 

16 

0988 

29 

1862 

4 

0242 

17 

1051 

30 

1938 

5 

0303 

18 

1115 

31 

2018 

6 

0364 

19 

1181 

32 

2098 

7 

0425 

20 

1246 

33 

2180 

8 

0486 

21 

1310 

34 

2260 

9 

0547 

22 

1375 

35 

2342 

10 

0609 

23 

1440 

36 

2425 

11 

0672 

24 

1506 

37^ 

2509 

12 

0735 

25 

1573 

38 

2594 

13 

0798 

26 

1642 

39 

2679 

14 

0862 

27 

1713 

40 

2765 





41 

2850 


Perc.eiitag(‘ 
of NH^Br. 

8p, Gr. 

5 

1-0326 

10 

0652 

15 

0960 

20 

1 1285 

30 

1921 

41-09 

, 2920 


106. Specific Gravity, etc., of Solutions of the Iodides of various Metals at lO"’!) C. 

(Kremers.) 


o 

410 

a 4J 

"a 

Specific Gravity for Solutions of 

82 










V "o 

Ps 

Lil. 

Nal. 

IvT. 

Mgl,. 

Calg. 

8rl2. 

Bala. 


Cdla. 

5 

1-038 

1-040 

1-038 

1-043 

1-044 

1-045 

1-045 

1-045 

1*044 

10 

079 

082 

078 

088 

090 

091 

091 

091 

088 

15 

124 

128 

120 

139 

140 

142 

143 

140 

138 

20 

172 

179 

166 

194 

198 

200 

201 

196 

194 

25 

224 

234 

218 

254 

260 

262 

265 

255 

253 

30 

280 

294 

271 

320 

321 

330 

333 

368 

319 

35 

344 

360 

331 

395 

398 

410 

412 

390 

395 

40 

414 

432 

396 

474 

477 

491 

495 

420 

476 

45 

489 

510 

469 

568 

567 

590 

596 

560 

I 575 

50 

575 

600 

546 

668 

665 

695 

704 

650 

680 

55 

670 

700 

636 

780 

780 

812 

825 

754 


60 

777 

810 

734 

915 

910 

955 

970 

875 


65 






2-150 


2-020 


70 








180 


75 








360 



Kohlrausch gives the following numbers at 18° C. : — 

For XHJ, 10%=Sp. Gr. 1-0652; 20%sl-1397; 30%sl-2260; 40%sl-3260; 
60%=1-4415. 

, For KI; 6%=l-0363; 10%=1-0762; 20%=1-1679; 30%=l-273; 40%=l-3966; 
60 %e 1-546; 56%=l-630. 
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TABLE liXXTIc. — continued. 

107. Specific Gravity, etc., of Potassium Iodide Solutions at 21 C. (Schiff.) 


’ereontage 
of KI. 

Specific 

Gravity. 

1 

1-0075 

2 

0151 

3 

0227 

4 

0305 

5 

0384 

6 

0464 

7 

0545 

8 

0627 

9 

0710 

10 

0793 

11 

0877 

12 

0962 

13 

1048 

14 

1136 

15 

1226 


Percentage 
of KI. 

Specific 

Gravity. 

16 

1-1318 

17 

1412 

18 

1508 

19 

1605 

20 

1705 

21 

1807 

22 

1911 

23 

2016 

24 

2122 

25 

2229 

26 

2336 

27 

2445 

28 

2556 

29 

2669 

30 

2784 


Percentage 
of KI. 

Specific ! 
Gravity. 

31 

1-2899 

32 

3017 

33 

3138 

34 

3262 

35 

3389 

36 

3519 

37 

3653 

38 

3791 

39 

3933 

40 

4079 

41 

4224 

42 

4371 

43 

4520 

44 

4671 

45 

4825 


Perceiitacre 
of KI.*" 

Specific 

Gravity, 

46 

1-4982 

47 

5142 

48 

5305 

49 

5471 

50 

5640 

51 

5810 

52 

5984 

53 

6162 

54 

6343 

55 

6528 

56 

6717 

57 

6911 

58 

7109 

59 

7311 

60 

7517 


108. Specific Gravity, etc., of Potassium Iodide 
Solutions at 18° C. (Koblrauscli.) 


Percentage 
of KI. 

Specific 

Gravity. 

Percentage 
of KI. 

Specific 

Gravity. 

5 

1-0363 

40 

1-3966 

10 

0762 

50 

645 

20 

1679 

55 

630 

30 

273 




109. Specific Gravity, etc., 
of Potassium Cyanide Solu- 
tions at 15“ 0. (Koblrauscli.) 


Specific 

Gravity. 

Percentage 
of KCX. 

1-0154 

0316 

3-25 

6^5 


110. Specific Gravity, etc., of Potassium Ferrocyanide Solutions at 15“ C. (Scbifi.) 


Specific 

Gravity. 

Percentage of I 

Specific 

Gravity. 

Percentage of 

K4Fe(CN)o+3H20. 

KjFe(0N)6. 

K4Fe(0Kr)„+3H2O. 

K,Fe(CN)e. 

1-0058 

1 

0-872 

1-0669 

11 

9-592 

0116 

2 

1-744 

0734 

13 

10-464 

0175 

3 

2-616 

0800 

13 

11-336 

0234 

4 

3-488 

0860 

14 

12-208 

0295 

5 

4*360 

0932 

15 

13-080 

0356 

6 

6-232 

0999 

16 

13*952 

0417 

7 

6-104 

1067 

17 

14-824 

0479 

8 

6-976 

1136 

18 

15-696 

0542 

9 

7-848 

1205 

19 

16-568 

0605 

10 

8-720 

1275 

20 

,17-440 
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TABLE LXXIIc. — continued. 

r 

111. Specific Gravity, etc,, of Potassium Ferricyanido Solutions at 13“ C. (Sdiiff.) 


Percentage of 
KeFea(C]Sr)i» 

Specific 

Gravity. 

Percentage of 
K,,Fe,(CN)x2. 

Specific 

Gravity. 

Percoiitairo of 
lC„Fo,(ON),,. 

Specific 

Gravity. 

1 

1-0051 

11 

1*0595 

21 

1-1202 

2 

0103 

12 

0653 

22 

1266 

3 

0155 

13 

0712 

23 

1331 

4 

0208 

14 

0771 

24 

1396 

5 

0261 

15 

0831 

25 ! 

1462 

6 

0315 

16 

0891 

26 ! 

1529 

7 

0370 

17 

0952 

27 

1596 

8 

0426 

18 

1014 

28 

1664 

9 

0482 

19 

1076 

29 

1732 

10 

0538 

20 

1139 

30 

1802 


112. Specific Gravity, etc., of Ammonium Nitrate Solutions at 17“'5 0. (Gerlacli.) 


Specific 

Gravity. 

Percentage of 
NH^NOa. 

Specific 

Gravity. 

Perct*ntago of 

Specific 

Gravity. 

Percentage of 
NH4NOa. 

P0042 

1 

1*0995 

23 

1-2045 

45 

0085 

2 

1040 

24 

2096 

46 

0127 

3 

1085 

25 

2147 

47 

0170 

4 ■ 

1130 

26 

2198 

48 

0212 

5 

1175 

27 

2249 

49 

0255 

6 

1220 

28 

2300 

50 

0297 

7 

1266 . 

29 

2363 

51 

0340 

8 

1310 

30 

2407 

52 

0382 

9 

1358 

31 

2460 

53 

0425 

10 

1406 

32 

2514 

54 

0468 

11 

1454 

33 

2567 

55 

0512 

12 

1502 

34 

2621 

56 

0555 

13 

1550 

35 

2674 

57 

0599 

14 

1598 

36 

2728 

58 

0642 

15 

1646 : 

37 

2781 

59 

0686 

16 

1694 

38 

2835 

60 

0729 

17 

1742 

.39 

2888 

61 

0773 

18 

1790 

40 

2942 

62 

0816 

19 

1841 

41 I 

3005 

63 

0860 

20 

1892 

42 1 

3059 

64 

0905 

21 

1942 

43 



0950 

22 

1994 

44 
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TABLE LXXIIo. — continued, 

113. Specific Gravity, etc., of Lithium Nitrate Solutions at 19®*5 C. (Kremers.) 


Specific 

Gravity. 

• 

Percentage of 
LiNOg. 

Specific 

Gravity. 

Percentage of 
LiNOg. 

1*069 

12*7 

1*245 

54*8 

077 

14*2 

255 

57*5 

134 

26*4 

315 

77*4 

197 

41*8 

319 

79*4 


114. Specific Gravity, etc., of Sodium Nitrate Solutions at 20°*2 C. (Schiff.) 


Specific 

Gravity. 

Percentage 

ofNaNOa. 

Specific 

Gravity. 

Percentage 
of NaNOg. 

Specific 

Gravity. 

Percentage 
of NaNO^. 

Specific 

Gravity. 

Percentage 

ofN&NOs. 

1*0065 

1 

1‘0962 

14 

1-1987 

27 

1-3165 

40 

0131 

2 

1035 

15 

2070 

28 

3255 

41 

0197 

3 

1109 

16 

2154 

29 

3365 

42 

0264 

4 

1184 

17 

2239 

30 

3456 

43 

0332 

5 

1260 

18 

2325 

31 

3557 

44 

0399 

6 

1338 

19 

2412 

32 

3659 

45 

0468 

7 

1418 ^ 

20 

2500 

33 

3761 

46 

0537 

8 

1498 

21 

2589 

34 

3864 

47 

0606 

9 

1578 

22 

2679 

35 

3968 

48 

0676 

10 

1659 

23 

2770 

36 

4074 

49 

0746 

11 

1740 

24 

2863 

37 

4180 

50 

0817 ’ 

12 

1822 

25 

2958 

38 



0889 

13 

1904 

i 

26 

3055 

39 




115. Kohlrausch gives the following for NaNOg Solutions at 18° C, 

5 % NaNOg-Sp. Gr. 1*0327 I 20 % NaNOg=Sp. Gr. 1*1435 
10% „ „ L0G81 I 30% „ „ 1-2278 

116. Specific Gravity, etc., of Potassium Nitrate Solutions at 21°. (Schiff.) 


Specific 

Gravity. 

Percentage 
of KNOg. 

Specific 

Gravity, 

Percentage 

OfKNOg. 

Specific 

Gravity. 

Percentage 
of KNOg. 

1*0058 

1 

1*0555 

9 

1-1097 

17 

0118 

2 

0621 

10 

1160 

18 

0178 

3 

0686 

11 

1242 

19 

0239 

4 

0752 

12 

1316 

20 

0300 

5 

0819 

13 

1390 

21 

0363 

6 

0887 

14 

1464 

22 ' 

0425 

7 

0956 

15 

1539 

23 

0490 

8 

1026 

16 

1613 

24 
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TABLE IliXllo.— continued. 

117. Specific Gravity, etc., of Potassium Mtrate Solutions at 15* C. (Gerlach.) 


f 

Specific 

Gravity. 

Percentage 
of KNO 3 . 

Specific 

Gravity. 

Percentage 
of ICNO 3 . 

Specific 

Gravity. 

Percentage 
of KNO 3 . 

l'Of)64:l 

1 

1-06861 

9 

M1426 

17 

01283 

2 

06224 

10 

12150 

18 

01924 

3 

07215 

11 

12875 

19 

02566 

4 

07905 

12 

13599 

20 ' 

03207 

5 

08595 

13 

14361 

21 

03870 

6 

09286 

14 

14427 

21-074 

04534 

■ 7 

09977 

15 



05197 

8 

10701 

16 




118. Specific Gravity, etc., of Potassium Nitrate Solutions at 17°‘5 0. (Huger.) 


Specific 

Gravity. 

Percentage 
of KNO 3 . 

Specific 

Gravity. 

Percentage 
of KNO3. 

Specific 

Gravity. 

Percentage 
of KNO3. 

Specific 

Gravity. 

Pereentnge 
of KXOy. 

1*006 

1 

1*038 

6 

1*072 

11 

1*106 

16 

012 

2 

045 

7 

078 

12 

113 

17 

019 

3 

051 

8 

085 

13 

120 

18 

025 

4 

058 

9 

092 1 

14 

127 

19 

032 

5 

065 

10 

099 

15 

134 

20 


119. Kohlransch gives at 18° 0. 


Percentage 

of KNO 3 . 

Specific 

Gravity. 

5 

1*0305 

10 

0632 

15 

097 

20 

133 

22 

148 
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TABLE LXXIIo. — continued, 

120. Specific Gravity, etc., of Magnesium Xitrate Solutions at W G, (Oiidemans.) 


Specific 

Gravity. 

Percentage of 

Si)ecific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

Mg(NO ,).2 
+ 6 H 2 C). 

Mg(N 03 ) 2 , 

Mg{N 03 ), 
+ 6 H 3 O. 

MgCNO,)^, 

Mg(NO 0 o 

MgCNOa)^. 

1*0034 

1 

0*5773 

1-0869 

20 

11*5460 

1-1909 

40 

23*0920 

0202 

5 

2-8865 

1103 

25 

14*4325 

2176 

45 

25-9785^ 

0418 

10 

5-773 

1347 

30 

17*319 

2397 

49 

28-2877 

0639 

15 

8-6595 

1649 

35 

20*2055 


i 



121. Specific Gravity, etc., of Magnesium Xitrate Solutions at 21® C. (Schiff.) 


Specific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

MgCNOs), 
+ 6H2O. 

Mg(NO,)2. 

Mg(NO,)2 

+ 6H2O. 

MsdTOs),. 

+ 6HaO. 

Mg(N 03 ) 2 . 

1-0078 

2 

1*156 

1-0843 

20 

11-560 

1-1709 

38 

21*972 

0158 

4 

2-312 

0934 

22 

12-716 

1811 

40 

22-128 

0239 

6 

3*468 

1026 

24 

13-872 

1914 

42 

23*284 

0321 

8 

4-624 

1120 

26 

15-028 

2019 

44 

24-440 

0405 

10 

5*780 

1216 

28 

16*184 

2124 

46 

25-596 

0490 

12 

6-936 , 

1312 

30 

17-348 

2231 

48 

26*750 

0577 

14 

8*092 I 

1410 

32 

18-504 

2340 

50 

27*900 

0663 

16 

9*248 : 

1508 

34 

19-660 




0752 

18 

10*404 i 

1608 

36 

20-816 





Kohlrausch gives tlie following for Mg(N 03)2 Solutions at 18“ C. : — 

5 % Mg(N 03 ),=Sp. Gr. 1*0378 1 15 % Mg(N 03 ),=Sp. Gr. M181 

10% „ ^ „ 1-0763 I 17% „ ^ „ 1-1372 


122. Specific Gravity, etc., of Calcium Nitrate Solutions at 17“‘5 0. (Franz.) 


Specific 

Gravity. 

Percentage 

ofOa(]sro;).,. 

Specific 

Gravity. 

Percentage 
of Ca(N 03 ) 2 . 

1-009 

1 

1-328 

35 

045 

5 

385 

40 

086 

10 

447 

45 

129 

15 

515 

50 

174 

20 

588 

55 

222 

25 

666 

60 

272 

30 
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TABLE LXXIIc. — continued. 

123. Kohlrausch gives the following for Ca(NOj )2 Solutions at 18° G. 

6-26 % Ca(NO,j)o3Sp. Gr. 1-0487 

12-6 „ „ ■ ■ „ 1-1016 

25 „ „ 1-21<'8 

37-5 „ „ „ 1-3646 

60 „ „ 1-5102 


124. Specific Gravity, etc., of Calcium Nitrate Solutions at 17°-6 C. (Gerlach.) 


Specific 

Gravity. 

Percentage of 
0 a(!N' 03 ) 2 . 

Percentage of 
0a(NO3)3+2H.O. 

Specific 

Giavity. 

Percentage of 
CaCNOg)^. 

Percentage of 
0a(N0s)2 + 2H20. 

1*000 

0 

0 

1-272 

32*8 

40 

059 

8*2 

10 

366 

41*0 

60 

124 

16*4 

20 

445 

49*2 

60 

195 

24*6 

30 





125. Specific Gravity, etc., of Calcium Nitrate Solutions at 15° C. 


Specific Gravity. 

Pot. 0 a(N 03 ) 2 . 

Specific Gravity. 

Pet. Ca(N08)2. 

Specific Gravity. 

Pet. Ca(NOg),, 

1*008 

1 

1*173 

21 

1-379 

41 

015 

2 

183 

22 

391 

42 

023 

3 

192 

23 

402 

43 

030 

4 

202 

24 

414 

44 

038 

5 

212 

25 

425 

45 

046 

6 

222 

26 

437 

46 

053 

7 

232 

27 

448 

47 

061 

8 

241 

28 

460 

48 

068 

9 

251 

29 

471 

49 

076 

10 

261 

30 

483 

50 

085 

11 

271 

31 

495 

51 

093 

12 

282 

32 

507 

52 

102 

13 

293 

33 

520 

53 

111 

14 

304 

34 

532 

54 

119 

15 

314 

35 

544 

55 

128 

16 

325 

36 

556 

56 

137 

17 

336 

37 

568 

57 

146 

18 

347 

38 

581 

58 

154 

19 

357 

39 

593 

69 

163 

20 

368 

40 

605 

60 
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T!5^.BLE LXXIIo. — continued, 

126. Specific Gravity, etc., of Strontium 127. Specific Gravity, etc., of Strontium 

Nitrate Solutions at IQ^'-S C, (Kremers.) Nitrate Solutions at i7“*5 C. (Gerlach.) 


Specific Gravity. 

Percentage of Sr(N 03 ) 2 . 

1-009 

1 

017 

2 

025 

3 

034 

4 

041 

5 

049 

6 

059 

7 

068 

8 

076 

9 

085 

10 

095 

11 

103 

12 

113 

13 

122 

14 

131 

15 

140 

16 

150 

17 

160 

18 

170 

19 

181 

20 

192 

21 

202 

22 

213 

23 

223 

24 

235 

25 

246 

26 

257 

27 

268 

28 

280 

29 

292 

30 

304 

31 

316 

32 

330 

33 

340 

34 

354 

35 

367 

36 

381 

37 

395 

38 

410 

39 

422 

40 


Specific Gravity. 

Percentage of Sr(!N' 03 ) 2 . 

1*083 

10 

180 

20 

294 

30 

422 

40 

52 

Sat. 


128. Specific Gravity, etc., of Barium 
Nitrate Solutions at 19° '5 C. (Kremers.) 


Specific Gravity. 

Percentage of Ba(!N'0^)2. 

1*009 

1 

017 

2 

025 

3 

037 

4 

042 

5 

050 

6 

060 

7 

069 

8 

078 

9 

087 i 

10 


129. Specific Gravity, etc., of Barium 
Nitrate Solutions at 17‘**5 C. (Gerlach.) 


Specific Gravity. 

Percentage of Ba(N 03 ) 2 .' 

1*0085 

1 

0170 

2 

0255 

1 3 

0340 

4 

0425 

5 

0510 - 

6 

0600 

7 

0690 

8 Sat. 
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TABLE LXXIIc. — continued. 

130. Kohlrausch gives the following for Ba(N 03)2 Solutions at 18 C 


Percentage Ba(N 03 ) 2 . 

Specific Gravity. 

4-2 

1-0340 

8-4 

0712 


131 Specific Gravity, etc., of Eerric Nitrate Solutions at 17°%') C. (Franz.) 


Specific 

Gravity. 

Percentage of 
Fe2(1703)g. 

Specific 

Gravity. 

Percentage of 
Ee 2 (N 03 )g. 

Specific 

Gravity. 

Percentage of 
Fe 2 (N 03 )g. 

Specific 

Gravity. 

Percentage of 
Pe 2 (N 03 )g. 

1-0080 

1 

1-1440 

18 

1-3164 

35 

1-5272 

52 

0160 

2 

1626 

19 

3280 

36 

5422 

53 

0240 

3 

1612 

20 

3396 

37 

6572 

54 

0320 

4 

1712 

21 

3512 

38 

6722 

55 

0398 

5 

1812 

22 

3628 

39 

5892 

56 

0472 

6 

1912 

23 

3746 

40 

6062 

57 

0546 

7 

2012 

24 

3864 

41 

6232 

58 

0620 

8 

2110 

25 

3982 

42 

6402 

69 

0694 

9 

2212 

26 

4100 

43 

6572 

60 

0770 

10 

2314 

27 

4218 

44 

6764 

61 

0852 

11 

2416 

28 

4338 

45 

6956 

62 

0934 

12 

2518 

29 

4465 

46 

7148 

63 

1016 

13 

2622 

30 

4692 

47 

7340 

64 

1098 

14 

2730 

31 

4719 

48 

7532 

65 

1182 

15 

2838 

32 

4846 

49 



1268 

16 

2946 

33 

4972 

50 



1354 

17 

3054 

34 

5122 

51 




132. Specific Gravity, etc., of Solutions of the Nitrates of Cobalt and Nickel 

at 17°-5 C. (Franz.) 


Percentage 
of Salt. 

Specific Gravity for | 

Percentage 
of Salt, 

Specific Gravity for | 

Percentage 
of Salt, 

Specific Gravity for 

ColNOsh. 

Ni(NOsh. 

CoCNOgia. 

NiiNOah. 

CodTO^h. 

Ni(NO„h 

1 

1-0092 

1-0092 

15 

1-1378 

1-1376 

29 

1-3058 

1-305? 

2 

0184 

0184 

16 

1490 

1490 

30 

3190 

3192 

3 

0276 

0276 

17 

1602 

1602 

31 

3331 

3331 

4 

0368 

0368 

18 

1714 

1714 

32 

3472 

3475 

5 

0462 

0463 

19 

1826 

1826 

33 

3613 

361c 

6 

0551 

0551 

20 

1936 

1935 

34 

3754 

375^ 

7 

0640 

0640 

21 

2056 

2056 

35 

3896 

389( 

8 

0729 

0729 

22 

2176 

2176 

36 ^ 

4049 

4045 

9 

0818 

0818 

23 

2296 

2296 1 

37 

4202 

420^ 

10 

0906 

0903 

24 

2416 

2416 ' 

38 

4355 

435< 

11 

1000 

0999 

25 

2538 

2534 

39 

4508 

4505 

12 

1094 

1094 

26 

2668 

2668 

40 

4662 

466' 

13 

1188 

1188 

27 

2798 

2798 




14 

1282 

1282 

28 

2928 

2928 
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T^BLE LXXric.— c ontimied. 

133. Specific Gravity, etc., of Copper Nitrate Solutions at 17°*5 C. (Franz.) 


Specific 

Gravity. 

Percentage of 
CuCNOs).. 

Specific 

Gravity. 

Percentage of 
Cu(N03)2. 

Specific 

Gravity. 

Percentage of 
CuCNOsh. 

Specific 

Gravity. 

Percentage of 
011 ( 1703 ) 2 . 

1*0090 

1 

1*1242 

13 

1*2644 

25 

1-4274 

37 

0180 

2 

1342 

14 

2776 

26 

4424 

38 

0270 

3 

1442 

15 

2906 

27 

4574 

39 

0360 

4 

1661 

16 

3057 

28 

4724 

40 

0452 

5 

1680 

17 

3168 

29 

4894 

41 

0550 

6 

1799 

18 

3299 

30 

5064 

42 

0648 

7 

1918 

19 

3432 

31 

5234 

43 

0746 

8 

2037 

20 

3575 

32 

5404 

44 

0844 

9 

2158 

21 

3708 

33 

5576 

45 

0942 

10 

2279 

22 

3841 

34 



1042 

11 

2400 

23 

3974 

35 



1142 

12 

2521 

24 

4124 

36 




134. Specific Gravity, etc., of Solutions of the Nitrates of Zinc and Cadmium 

at 17“ *5 C. (Franz.) 


Percentage 
of Salt. 

Specific Gravity for 

Percentage 
of Salt. 

Specific Gravity for 

Percentage 
of Salt. 

Specific Gravity for 

ZnCNOgh. 

Cd(1703)2. 

Zn(]Sr03)2. 

CdCNOs),. 


CdCNO,),. 

1 

1-0099 

1*0106 

18 

1*1806 

1*1888 

35 

1-3906 

1*4372 

2 

0198 

0212 

19 

1916 

2012 

36 

4039 

4572 

3 

0297 

0318 

20 

2024 

2134 

37 

4172 

4772 

4 

0396 

0424 

21 

2147 

2276 

38 

4305 

4972 

5 

0496 

0528 

22 

2270 

2418 

39 

4438 

5172 

6 

0590 

0618 

23 

2393 

2560 

40 

4672 

5372 

7 

0684 

0708 

24 

2516 

2702 

41 

4707 

5592 

3 i 

0778 

0798 

25 

2640 

2842 

42 

4844 

5812 

9 

0872 

0888 

26 

2766 

2987 

43 

4981 

6032 

10 

0968 

0978 

27 

2892 

3132 

44 

5118 1 

6252 

11 

1070 

1086 

28 

i 3018 

a277 

45 

1 5258 

6474 

12 

1172 

1194 

29 

3144 

3422 

46 

5403 

6701 

13 

1274 

1302 

30 

3268 

3566 

47 

5548 

6928 

14 

1376 

1410 

31 

3396 

3728 

48 

5693 

7155 

15 

1476 

1516 

32 

3524 

3890 

49 

5838 

7382 

16 

1586 

1640 

33 

3652 

4052 

50 

5984 

7608 

17 

1696 

1764 

34 

3780 

4214 
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TABLE LXXIIc. — continued. 

135. Specific Gravity, etc., of Silver Nitrate Solutions at 18° C. (Kolilrauscli.) 


X. 


Specific 

Percentage 

Specific 

Percentage 

Specific 

Percentage 

Gravity, 

AgNO^. 

Gravity. 

AgNO,. 

Gravity. 

AffNOj. 

1-0422 

5 

1-2555 

25 

1-5705 

45 

0893 

10 

3213 

30 

6745 

50 

1404 

15 

3945 

35 

7895 

55 

1968 

20 

4773 

40 

9158 

60 


136. Specific Gravity, etc., of Solutions of Lead Nitrate at 17°‘5 C. (Schiff.) 


Specific 

Gravity. 

Percent. 

Pt(N 03)2 

Specific 

Gravity. 

Percent. 

Pt(NOA 

Specific 

Gravity. 

Percent. 

Pb(NO,h 

Specific 

Gravity. 

Percent. 

PblNOsh 

Specific 

Gravity. 

Percent. 

PbdTOsh 


1 

1-0776 

9 


17 

1-2495 

25 

1-3558 

33 

0163 

2 

0869 

10 

1677 

18 

2620 

26 

3702 

34 


3 

0963 

11 



2747 

27 

3848 

35 

Ml Sal 

4 

1059 

12 

1902 


2876 

28 

3996 

36 

0416 

5 

1157 

13 

2016 

21 


29 

4146 

37 

0502 

6 

1257 

14 

2132 

22 

3140 

30 



0591 

7 

1359 

15 

2251 

23 

3276 

31 



0682 

8 

1463 

16 

2372 

24 

3416 

32 




137. Specific Gravity, etc., of Lead Nitrate Solutions at 19°’5 C. (Kremers.) 


Sp. Gr., .... 1-045 
Pet. Pb(N 03 ),., . . 5 


1-093 1-144 1-203 

10 15 20 


1-266 1-334 1-414 

26 30 35 


138. Specific Gravity, etc., of Sodium Chlorate Solutions at 19°-5 C. (Kremers.) 


Specific 

Gravity. 

Pet. of 
IfTaOlOs. 

Specific 

Gravity. 

Pet. of 
KaClOa. 

Specific 

Gravity. 

Pet. of 
N'aG 103 . 

Specific 

Gravity. 

Pet. of 
KaClOs, 

Specific 

Gravity. 

1 

Pet. of 
NaOlOg. 

1‘007 

1 

1-063 

9 

1-124 

17 

1-190 

25 

1-262 

33 

015 

2 

070 

10 ^ 

131 

18 

200 

26 

272 

34, 

021 1 

3 

078 

11 

140 

19 . 

208 

27 

282 

35 

028 

4 

085 

12 

147 

20 

216 

28 

291 

36 

035 

5 

094 

13 

155 

21 

225 

29 

301 

37 

041 

6 

100 

14 

165 

22 

235 


311 

38 

048 

7 

108. 

15 

174 

23 

244 

31 

321 

39 

055 

8 

116 

16 

181 

24 

252 

32 

331 

40 
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TABLE LXXIIo. — continued. 


139. Specific Gravity, etc., of Potassium Chlorate Solutions at 19°-5 C. (Kremers,) 


Specific 

Percent. 

Specific 

Percent. 

Specific 

Percent. 

Specific 

Percent. 

Specifc 

Percent. 

Gravity. 

KCIO3. 

Gravity. 

KCIO3. 

Gravity. 

KCIO3. 

Gravity. 

KCIO3. 

Gravity. 

KCIO3. 

1-007 

1 

1-020 

3 

1-033 

5 

1-046 

7 

1-069 

9 

1-014 

2 

1*026 

4 

1 

P039 

6 

1-052 

8 

1-066 

10 


140. Specific Gravity, etc., of Sodium Bromate Solutions at 19° *5 C. (Kremers.) 


Specific 

Gravity. 

Pet, of 
KaBrOg. 

Specific 

Gravity. 

Pet. of 
NaBrOg- 

Specific 

Gravity. 

Pet. of 
NaBrOg. 

Specific 

Gravity. 

Pet. of 
KaBrOg. 

Specific 

Gravity. 

Pet of 
NaBrOg. 

1-009 

1 

1*056 

7 

1*110 

13 

1-166 

19 

1*231 

25 

016 

2 

066 

8 

120 

14 

178 

20 

242 

26 

025 

3 

075 

9 

129 

15 

188 

21 

253 

27 

033 

4 

083 

10 

137 

16 

199 

22 

265 

28 

041 ! 

5 

093 

11 

146 

17 

210 

23 

277 

29 

049 

6 

101 

12 

156 

18 

220 

24 

289 

30 


141. Specific Gravity, etc., of Potassium Bromate Solutions at 19° *5 C. (Klremers.) 


Specific 

Percent 

Specific 

Percent. 

Specific 

Percent, 

Specific 

Percent. 

Specific 

Percent. 

Gravity. 

KBrOg. 

Gravity. 

KBrOg. 

Gravity. 

KBrOg. 

Gravity. 

KBrOg. 

Gravity. 

KBrOg. 

1-009 

1 

1-024 

3 

1-039 

5 

1-054 

7 

1-070 

9 

1-016 

2 

1-031 

4 

1-046 

6 

1-062 

8 

1-079 

10 


142. Specific Gravity, etc., of Solutions of the lodates of Sodium and 
Potassium at 19° ‘5 C. (Kremers.) 


Percentage. 

Specific Gravity for 

Percentage. 

Specific Gravity for 

KalOg. 

K103. 

KalOg. 

KIOj. 

1 

1*010 

1-010 

6 

1-054 

1*052 

2 

019 

019 

7 

065 

061 

3 

028 

027 

8 

075 

071 

4 

036 

035 

9 

085 

080 

5 

044 

044 

10 

095 

090 


VOL. 11. 
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TABLE LXXlIc.— 

143. Specific Gravity, etc., of Ammonium Sulphate Solutions at 19“ G. (Schiff.) 


Specific 

Gravity. 

Percentage of 

(NH^SO,. 

B])ecific 

Gravity, 

Percentage of 

(KH4hS(),. 

S[)cciiic 

Gravity. 

l’(il'centiig(! ol' 
(NHihSO,. 

1-0057 

1 

1-1035 

18 

1-2004 

35 

0115 

2 

1092 

19 

2060 

36 

0172 

3 

1149 

20 

2116 

37 

0230 

4 

1207 

21 

2172 

38 

0287 

5 

1265 

22 

2228 

39 

0345 

6 

1323 

23 

2284 

40 

0403 

7 

1381 

24 

2343 

41 

0460 

8 

1439 

25 

2402 

42 

0518 

9 

1496 

26 

2462 

43 

0575 

10 

1554 

27 

2522 

44 

0632 

11 

1612 

28 

2583 

45 

0690 

12 

1670 

29 

2644 

46 

0747 

13 

1724 

30 

2705 

47 

0805 

14 

1780 

31 

2766 

48 

0862 

15 

1836 

32 

2828 

49 

0920 

16 

1892 

33 

2890 

50 

0977 

17 

1948 

34 




144. Specific Gravity, etc., of Ammonium Sulphate Solutions at 15° C. (Oerlach.) 


'^Specific 

Gravity. 

Percentage of 
(NH4)2804. 

Specific 

Gravity. 

Porcoiitago of 

(NH4)2S04, 

1-0181 

3 

1-1190 

20 

0359 

6 

1773 

30 

0600 

10 

2352 

40 


145. Kohlrausch gives the following for (iN'Hj 2 S 04 Solutions at 15° C. 


Specific 

Gravity. 

Percentage of 
(NH 4 ).^S 04 . 

Specific 

Gravity. 

Percentage of 
(NH4hSO,. 

5 ^ 

1*0292 

30 

1-1730 

10 

0581 

31 

1787 

20 

1160 
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TABLE LXXIIc. — continued. 

146. Specific Gravity, etc., of Lithium Sulphate Solutions at 19°*5 C. (Kremers.; 


Specific Gravity. 

Percentage of 
LiaSOj. 

1-05 

6-5 

06 

7-4 

098 

12-5 

118 

15-3 

167 

22*6 

178 

24-4 

208 

29*4 


Kohlrausoh gives for Li^SO^ Solutions at 15“ 0. : — 

5 % LigSO^iSp. Gr. L0430; 10 % LigSO^sSp. Gr. 1‘0877. 


147. Specific Gravity, etc., of Sodium Sulphate Solutions at 19“ C. 


Specific 

Gravity, 

Percentage of 
N’a 2 S 04 + lOHgO. 

Percentage of 
Xa 2 S 04 . 

Specific 

Gravity. 

Percentage of 
Na2SO4 + 10H2O. 

Percentage of 
Xa 2 S 04 . 

1*0040 

1 

•441 

1*0642 

16 

7-066 

0079 

2 

•881 

0683 

17 

7-497 

0118 

3 

1*323 

^0725 

18 

7*938 

0158 

4 

1*764 

0766 

19 

8*379 

0198 

5 

2*205 

0807 

20 

8*820 

0238 

6 

2*646 

0849 

21 

9*261 

0278 

7 

3*087 

0890 

22 

9*702 

0318 

8 

3*528 

0931 

23 

10*143 

0358 

9 

3*969 

0973 

24 

10*584 

0398 

10 

4*410 

1015 

25 

11*025 

0439 

11 

4*851 

1057 

26 

11*466 

0479 

12 

5*292 

1100 

27 

11*907 

0520 

13 

5*733 

1142 

28 

12*348 

0560 

14 

6*174 

1184 

29 

12*789 

0601 

15 

6*615 

1226 

30 

13*230 
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TABLE LXXIIo. — cmtinwA, 

148. Specific Gravity, etc., of Sodium Sulphate fSolutions at 15° 0. (Gerlacli.) 


Specific Gravity. 

Percentage of 

• 

Specific Gravity. 

Percentage of 

Crystallisetl 

Na.]SO 4 . 10 H 2 O. 

Aiiliytlrous. 

(JiTHtalliscd 

Nu.> 04 . 1 ()n. 2 (). 

Anhydrous. 

1*004 

1 

0-141 

1-064 

16. 

7-056 

008 

2 

0*881 

069 

17 

7-497 

013 

3 

1-323 

073 

18 

7-938 

016 

4 

1-764 

077 

19 

8*379 

020 

5 

2*205 

082 

20 

8*820 

024 

6 

2*646 

086 

21 

9*261 

028 

7 

3-087 

090 

22 

9*702 

032 

8 

3*528 

094 

23 

10*143 

036 

9 

3*969 

098 

24 

10*584 ' 

040 

10 

4*410 

103 

25 

11*025 

044 

11 

4*851 

107 

26 

11*466 

047 

12 

5*292 

111 

27 

11*907 

052 

13 

5*733 

116 

28 

12*348 

056 

14 

6*174 

120 

29 

12-789 

060 

15 

6*615 

125 

30 

13*230 


149. Specific Gravity, etc., of Sodium Sulphate Solutions at 15° C. (Gerlach.) 


Specific 

Gravity. 

Percentage 
of Fa 3 S 04 . 

Specific 

Gravity. 

Percentage 
of l:Ta 2 S 04 . 

Specific 

Gravity. 

Percentage of 

1-00911 

1 

1-04576 

5 

1-08326 

9 

01822 

2 

05600 

6 

09275 

10 

02736 

3 

06437 

7 

10246 

11 

03650 

4 

07375 

8 

11170 

11*952. Sat. 


Kohlrausch gives the following for Na.>SO^ Solutions at 18° 0. : — , 

5 % Na^SO^sSp. Gr. 1-0450 ; 10 % Na^SO^sSp. Gr. 1-0916 j 15 % Na^SO^sSp. Gr.1-426. 


160. Specific Gravity, etc., of Potassium Sulphate Solutions at 15° C. (Gerlach.) 


Specific 

Gravity. 

Percentage 
of K 2 SO 4 . 

Specific 

Gravity. 

Percentage of 
k:2S04. 

1*00820 

1 

1-04947 

6 

01635 

2 

05790 

7 

02450 

3 

06644 

8 

03277 

4 

07499 

9 

04106 

5 

08305 

9*92. Sat. 


Kohlrausch gives the following for K^SO^ Solutions at 18° 0. : — 

5 % KjSOiSSp. Gr.“l-0396 ; 10 % KsSO^^POSlS. 
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TABLE LXXIIc. — continued. 


151. Specific Gravity, etc., of Potassiuni-HydrogeE Sulphate Solutions at 18“ G. 

(Kohlrausch.) 


Specific 

Percentage 

Specific 

Percentage 

Specific 

Percentage 

G-ravity. 

of KHSO4. 

Gravity. 

ofKHS 04 . 

Gravity. 

of KHSO4. 

1-0.354 

5 

1T116 

15 

1T920 

25 

1-0726 

10 

1T516 

20 

1*2110 

27 


152. Specific Gravity, etc., of Solutions of Magnesium Sulphate at 15“ 0. (Gerlach.) 


Specific 

Gravity. 

Percentage of 
MgS 04 . 

Percentage of 
MgS 04 + 7H20. 

Specific 

Gravity, 

Percentage of 
MgS 04 . 

Percentage of 
M:gS04+7H2. 

1-01031 

1 

2*049 

1*15083 

14 

28-682 

02062 

2 

4-097 

16*222 

15 

30-731 

03092 

3 

6-146 

17420 

16 

32-780 

04123 

4 

8-195 

18618 

ir 

34*528 

05154 

5 

10-243 

19816 

18 

36-877 

06229 

6 

12*292 

21014 

19 

38-926 

07304 

7 

14-341 

22212 

20 

40-975 

08379 

8 

16*390 

23465 

21 

43*023 

09454 

9 

18-438 

24718 

22 

45*072 

10529 

10 i 

20-487 

25972 

23 

47*121 

11668 

11 

22*536 

27225 

24 

49*170 

12806 

12 

24*585 

28478 

25 

51*319 

13945 

13 

26-633 

28802 

25*25 

51*726 


153. Specific Gravity, etc., of Solutions of Crystallised Magnesium Sulphate 

at 15“ C. (Gerlach.) 


Specific 

Gravity. 

Percentage 
of Salt. 

Specific 

Gravity. 

Percentage 
of Salt. 

Specific 

Gravity. 

Percentage 
of Salt. 

Specific 

Gravity. 

Percentage 
of Salt. 

1*006 

1 

1-076 

15 

M46 

28 

1-222 

41 

010 

2 

082 

16 

151 

29 

229 

42 

016 

3 

087 

17 

156 

30 

235 

43 

021 

4 

092 

18 

163 

31 

240 

44 

' 026 

5 

097 

19 

170 

32 

246 

45 

031 

6 

102 

20 

175 

33 

253 

46 

036 

7 

108 

21 

181 

34 

260 

47 

040 


114 

22 

187 

1 35 

266 

48 

045 

‘ 9 

120 

23 

193 

36 

272 

49 

051 

10 

125 

24 

199 

37 

279 

50 

' 056 

11 

130 

25 

204 

i 38 

285 

51 

061 

12 

135 

26 

210 

* 39 

291 

52 

066 

13 

140 

27 

216 

40 

299 

53 

071 

14 










TABLE LTKl\o.--contwimt 


154. Specific Gravity, etc., of Magnesium Sulphates Solutions Jii 12'' C. (Ondemans.) 


Specific 

Percontago of 

r 

Specific 

Pt'maitiige of 

Gravity. 

MgS04-h7Ho0. 

MgSO^, 

(Jravity. 

MgSO^ 1 711/). 

MkKO,. 

1-0046 

1 

0-4884 

1-1071 

21 

10-2570 

0096 

2 

0-9769 

1125 

22 

10-7466 

0146 

3 

1*4653 

1179 

23 

11-2339 

0196 

4 

1*9537 

1234 

24 

11-7223 

0246 

5 

2*4422 

1289 

25 

12-2107 

0296 

6 

2*9306 

1344 

26 

12-6992 

0346 

7 

3-4190 

1399 

27 

13-1876 

0396 

8 

3-9074 

1454 

28 

13-6760 

0446 

9 

4*3959 

1510 

29 

14-1645 

0497 

10 

4*8843 

1566 

30 

14*6529 

0548 

11 

5-3727 

1622 

31 

15-1413 

0599 

12 

5-8612 

1679 

32 

15-6298 

0650 

13 

6-3496 

1736 

33 

16-1182 

0702 

14 

6-8380 

1793 

34 

16-6066 

0754 

15 

7-3265 

1850 

35 

17-0960 

0807 

16 

7-8149 

1908 

36 

17-6836 

0859 

17 

8-3033 

1965 

37 

18-0719 

0911 

18 

8-7917 

2023 

38 

] 8-5603 

0964 

19 

9-2802 

2082 

39 

19-0488 

1018 

20 

9-7686 

2140 

40 

19-6372 


Kohlrausch gives for MgSO^ Solutions at 15^ C. : — 

5 %MgS 04 =Sp. Gr. 1*0510; 10% MgSO^^Sp. Gr. M052; 15% MgSO 4 =MG 02 ; 
20 % MgS04sl-2200 ; 25 % MgSO^^ 1-2861. 


155, Specific Gravity, etc., of Aluminium 
Sulphate Solutions at IS” C. (Gerlacli 
and Eeuss.) 


Specific 

Gravity. 

Percentage of 

Ala(S04)3. 

Al,(SO.)., 

+ I 8 H 3 O. 

0569 

5 

9-737 

1075 

10 

19-474 

1105 

10-282 

20 

1574 

15 

29-211 

1710 

15-423 

30 

2074 

20 

38*948 

2355 

20-564 

40 

2572 

25 

48-685 

3050 

25-705 

1 

50 


156, Specific Gravity, etc,, of Aluminium 
Sulphate Solutions at various Tempera- 
tures. (Keuss.) 


Pet. of 


Specific Gravity at 


Al 2 (S 04 );}. 

15" 0. 

25° 0 . 

35" 0. 

45" 0. 

5 

1*0569 

1-0503 

1*045 

1-0356 

10 

1071 

1022 

096 

085 

15 

1574 

1522 

146 

1346 

20 

2074 

2004 

192 

1801 

25 

2572 

2483 

2407 

2295 

1 
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TABLE LXXIIc. — continued, 

157. Specific Gravity, etc., of Aluminiiiin Sulphate Solutions at 15'" C. 

^ (Aliiin-maker’s Table.) 


(E. Larsson.) 




100 kilogrammes of the Solution contain 

Specific 

Gravity. 

Degi’ees 

Baume. 

CD 

< 

O 

CZ 2 

■^-M* 

^ ^ eb 

■352 

m 

1 - 
S ^ . 

O cb 

1 

Sulphate with 
15 per cent. 

AlA. 

1*005 

0*7 

kgms. 

0*14 

kgms. 

0*32 

kgms. 

1*1 

kgms. 

1*0 

kgms. 

0*9 

010 

1*4 

0*27 

0*64 

2*1 

2*0 

1-8 

016 

2*1 

0*41 

0*95 

3*1 

2-9 

2*7 

021 

2*8 

0*55 

1*27 

4*2 

3*9 

3*6 

026 

3*5 

0*68 

1*59 

5*3 

4*9 

4*6 

031 

4*2 

0*81 

1*89 

6*3 

5*8 

5*4 

036 

4*8 

0*94 

2*20 

7*3 

6-7 

6*3 

040 

5*4 

1*07 

2*50 

8*3 

7*7 

7*2 

045 

6*1 

1*20 

2*80 

9*3 

8*6 

8*0 

050 

6*7 

1*33 

3*11 

10*3 

9*5 

8*9 

055 

7*3 

1*46 

3*40 

11*2 

10*4 

9*7 

059 

7*9 

1*58 

3*69 

12*2 

11*3 

10*6 

064 

8*5 

1*71 

3*98 

13*1 

12*2 

11*4 

068 

9-1 

1*83 

4-27 

14*1 

13*1 

12*2 

073 

9*7 

1*96 

4*56 

15*1 

14*0 

13*1 

078 

10*3 

2*08 

4*84 

16*0 

14*8 

13*9 

082 

10*9 

2-20 

5*12 

16*9 

15*7 

14-6 

087 

11*4 

2*32 

5*40 

17*8 

16*5 

15*4 

092 

12*0 

2*44 

5*67 

18*7 

17*4 

16-2 

096 

12*6 

2*55 

5*95 

19*6 

18*3 

17-0 

101 

13*1 

2*67 

6*22 

20*5 

19*1 

17-8 

105 

13*7 

2*78 

6*49 

21*4 1 

19*9 

18*6 

110 

14*2 

2*90 

6*76 

22*3 

20*7 

19*3 

114 

14*7 

3*01 

7-02 

23*2 

21*5 

20*1 

119 

15*3 

3*13 

7*29 

24*1 

22*4 

20*9 

123 

15*8 

3*24 

7*55 

24'9 

23*1 

21*6 

128 1 

16*3 

3*35 

7*81 

25*8 

23*9 

22*3 

132 

16*8 I 

3*46 

8*06 

26*6 

24*7 

23*1 

137 

17*4 1 

3*57 

8*32 

27*5 

25*5 

23*8 

141 

17*9 

3*68 

8*58 

28*3 

26*3 

24*5 

145 

18*3 1 

3*79 

8*83 

29*1 

27*1 

25*3 

150 

18*8 

3*89 

9*07 

30*0 

27*8 

26*0 

154 

19*2 

4*00 

9*32 

30*8 

28*6 

26*7 

159 

19*7 

4*11 

9*57 

31*6 

29*3 

27*4 

163 

20*1 

4*21 

9*82 

32*4 

30*1 

28*1 

168 

20*6 

4*32 

10*06 

33*2 

30*8 

28*9 

172 

21*1 

4*42 

10*29 

34*0 

31*6 

29*5 

176 

21*6 

4*52 

10*53 

34*8 

32*3 

30*1 


100 litres of the Solution contain 


O 


kgms. 

0*14 
0*28 
0*42 
0*56 
0*70 
0*84 
0*98 
1*12 
1*26 
1*40 
1*54 
1*68 
1*82 
1*96 
2*10 
2*24 
2*38 
2*52 
2*66 
2*80 
2*94 
3*08 
3 22 
3*36 
3*50 
3*64 
3*78 
3*92 
4*06 
4*20 
4*34 
4*48 
4*64 
4*76 
4*90 
5*04 
5*18 
5*32 


o 


kgms. 

0*33 

0*65 

0-98 

1*31 

1*63 

1*96 

2*28 

2*61 

2*94 

3*26 

3*59 

3*91 

4*24 

4*57 

4-89 

5*22 

5*55 

5*87 

6*20 

6*52 

6*85 

7*18 

7*50 

7*83 

8*16 

8*48 

8*81 

9*13 

9*46 

9*79 

10*11 

10*44 

10*76 

11*09 

11*42 

11*74 

12*07 

12*40 


o 


kgms. 

M 

2*2 

3*2 

4*3 

5*4 

6*5 

7*5 

8*6 

9*7 

10*8 

11*8 

12*9 

14*0 

15*1 

16*2 

17*2 

18*3 

19*4 

20*5 

21*5 

22*6 

23*7 

24*8 

25*9 

26*9 

28*0 

29*1 

30*2 

31*2 

32*3 

33*4 

34*5 

35*5 

36*6 

37*7 

38*8 

39*9 

40*9 




kgms, 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 


n 


kgms, 

0*9 

1*9 

2*8 

3-7 

4*7 

5*6 

6*5 

7*5 

8*4 

9*3 

10*3 

11*2 

12*1 

13*1 

14*0 

14*9 

15*9 

16*8 

17*7 

18*7 

19*6 

20*5 

21-5 

22*4 

23*3 

24*3 

25*2 

26*1 

27*1 

28*0 

28*9 

29*9 

30*8 

31*7 

32*7 

33*6 

34*5 

35*5 
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TABLE hJXllo.-^contimed, 


157. Specific Gravity, etc., of Aluminium Sulphate Solutions at 15® C. — contmned. 




100 kilogrammes of the Solution contain 

100 litres of the Solution contain 

Specific 

Oravity. 

Degrees 

Baum 6 . 

o: 

O 

m 

^ +3 

? S m 

s 

1 

fiO 


.15 -4-5 

^ § . 

<D 

1 SsS* 

Oc 

<S 

Sulphate with 
13 per cent. 
Al^Og. 

Sulphate with 
14 per cent. 
AI 2 O 3 . 

Sulphate with 
15 per cent. 
Ai 20 g» 

1-181 

22-1 

kgrns, 

4*62 

Ijgms. 

10-77 

kgrns. 

35*6 

kgrns. 

33*0 

kgnis. 

30*8 

kgrns. 

5*46 

kgms. 

12-72 

kgras. 

42*0 

kgms. 

39 

kgms. 

36*4 

185 

22-5 

4-72 

11*01 

36*3 

33-7 

31*5 

6-60 

13*05 

43*1 

40 

37*3 

190 

23-0 

4*82 

11*24 

37-1 

34*5 

32*2 

5*74 

13*38 

44*2 

41 

38*3 

194 

23-4 

4-92 

11-47 

37-9 

35*2 

32*8 

5*88 

13-70 

45*2 

42 

39*2 

198 

23*8 

5-02 

11*70 

38*6 

35*9 

33*5 

6*02 

14-03 

46*3 

43 

40*1 

203 

24-3 

5*12 

11*93 

39*4 

36*6 

34*1 

6*16 

14-35 

47-4 

44 

41*1 

207 

24-7 

5*22 

12*16 

40-2 

37*3 

34*8 

6*30 

14*68 

48-5 

45 

42*0 

211 

25*2 

5*32 

12*39 

40*9 

38*0 

35*4 

6*44 

15*01 

49*5 

46 

42*9 

215 

25*5 

5*41 

12*61 

41*6 

38-7 

36*1 

6*58 

15*33 

50*6 

47 

43*9 

220 

25*9 

5*51 

12*83 

42*4 

39-3 

36-7 

6-72 

15*66 

51-7 

48 

44-8 

224 

26*3 

5*60 

13-06 

43*1 

40-0 

37-4 

6-86 

15*99 

52*8 

49 

46-7 

228 

26-7 

5-70 

13*28 

43*9 

40-7 

38*0 

7-00 

16*31 

63-9 

50 

46-7 

232 

27-1 

6-79 

13-60 

44*6 

41*4 

38‘6 

7-14 

16*64 

64-9 

51 

47*0 

236 

27-5 

5-89 

13*72 

45*3 

42*1 

39*3 

7*28 

16*96 

56-0 

52 

48-6 

240 

27-9 

6-98 

13*94 

46*0 

42-7 

39*9 

7-42 

17-29 

67-1 

53 

49*5 

244 

28*3 

6-08 

14*16 

46-7 

43-4 

40*5 

7*56 

17-62 

58*2 

54 

50*4 

248 

28*6 

6-17 

14*38 

47-6 

44*1 

41*1 

7-70 

17-94 

59*2 

55 

51*3 

262 

29*0 

6*26 

14*59 

48*2 

44-7 

41-7 

7-84 

18*27 

60-3 

56 

52*3 

256 

29-4 

6-35 

14*80 

48*9 

45*4 

42*3 

7*98 

18-59 

61-4 

67 

53*2 

261 

29*8 

6-44 

15*01 

49*5 

46*0 

42*9 

8*12 

18-92 

62*5 

58 

54*1 

266 

30*2 

6-63 

15-22 

50*2 

46*7 

43*5 

8*26 

19-25 

63*5 

59 

55*1 

269 

30*5 

6-62 

15*43 

50*9 

47*3 

44*1 

8*40 

19-57 

64-6 

60 

56*0 

273 

30*9 

6-71 

15*63 

51*6 

47*9 

44*7 

8*54 

19-90 

66-7 

61 

56*9 

277 

. 3L2 

6-80 

15*84 

52*3 

48*6 

45*3 

8*68 

20-23 

66*8 

62 

57*9 

281 

31*6 

6-89 

16*04 

63*0 

49*2 

45*9 

8*82 

20-65 

67*9 

63 

58*8 

285 

31*9 

6-97 

16*25 

53*7 

49*8 

46*5 

8*96 

20-88 

68*9 

64 

59*7 

289 

32*3 

7-06 

16*46 

54*3 

50*5 

47*1 

9*10 

21-20 

70*0 

65 

60*7 

293 

32*6 

7-15 

16*66 

55*0 

51*1 

47*7 

9*24 

21-63 

71*1 

66 

61*6 

297 

33*0 

7-23 

16*85 

55*6 

51*7 

48*2 

9*38 

21-86 

72*2 

67 

62*5 

301 

33*3 

7-32 

17*05 

56*3 

52*3 

48*8 

9*52 

22-18 

73*2 

68 

63*5 

305 

33*7 

7-40 

17*25 

57*0 

52*9 

49*4 

9*66 

22-61 

74*3 

69 

64-4 

309 

34*0 

7-49 

17*45 

57*6 

53*5 

49*9 

9*80 

22-84 

75*4 

70 

65*3 

312 

34*4 

7-67 

17*65 

58*3 

54*1 

50*5 

9*94 

23-16 

76*5 

71 

66*3 

316 

34*7 

7-66 

17*84 

58*9 

54*5 

51*1 

10*08 

23-49 

77*5 

72 

67*2 

320 

36*0 

7-74 

18*04 

59*6 

55*3 

51*6 

10*22 

23-81 

78*6 

73 

68*1 

324 

35*3 

7-83 

18*23 

60*2 

55*9 

52*2 

10*36 

24-14 

79*7 

74 

69*1 

328 

35*6 

7-91 

18*43 

60*8 

56*5 

52*7 

10*50 

24-47 

80*8 

75 

70*0 

331 

36*9 

7-99 

18*62 

61*5 

57*1 

53*3 

10*64 

24-79 

81*8 

76 

70*9 

335 

36*2 

8-07 

18*81 

62*1 

57*7 

53*8 

10*78 

25-12 

82*9 

77 

71*9 

339 

36*5 

8-16 

19*00 

62*7 

58*3 

54*4 

10*92 

25-46 

84*0 

78 

72*8 
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TABLE LXXIIc.^ — continued, 

158. Specific Gravity, etc., of Chromic Sulphate Solutions at 15“ C. (Gerlach.) 


Specific Gravity for 

Percentage of 

Specific Gravity for 

Percentage of 

Violet 

Variety. 

Green 

Variety. 

Cr 2 (S 04 ) 3 . 

Hh I 8 H 2 O, 

Violet 

Variety. 

Green 

Variety. 

01 - 2 ( 804 ) 3 . 

01 - 2 ( 804)3 

+ 18 H 20 . 

1-0275 


2-740 

5 

1-1876 

1-1680 

16-443 

30 

038 

1-034 

3-779 

6-897 

211 

201 

19-072 

34-804 

0560 

0510 

5-481 

10 

2480 

2340 

21-924 

40 

075 

068 

7-283 

13-291 

3250 

3055 

27-404 

50 

110 

102 

10-542 

19-238 

337 

316 

28-202 

51*464 

1150 

1070 

10-962 

20 


3825 

32*887 

60 

' 145 

136 

13*579 

24-779 


445 

37*075 

67-657 

178 

168 

16-416 

29-957 


4650 

38-368 

70 






5535 

43-848 ^ 

80 






556 

43-996 

1 

80-287 


169. Specific Gravity, etc., of Manganese Sulphate (MnSO^ + 4 H 2 O) Solutions at 15* C. 

(Gerlach.) 


Specific 

Gravity. 

Pet. of 
Salt. 

Specific 

Gravity. 

Pet. of 
Salt. 

Specific 

Gravity. 

Pet. of 
Salt. 

Specific 

Gravity. 

Pet. of 
Salt. 

Specific 

Gravity. 

Pet. of 
Salt. 

1-006 

1 

1079 

12 

1*160 

23 

1-250 

34 

1*3495 

45 

013 

2 

085 

13 

166 

24 

2679 

.35 

360 

46 

020 

3 

093 

14 

1751 

25 

268 

36 

370 

47 

025 

4 

1001 

15 

183 

26 

276 

37 

380 

48 

0320 

5 

106 

16 

190 

27 

285 

38 

389 

49 

038 

6 

114 

17 

200 

28 

295 

39 

3986 

50 

044 

7 

121 

18 

208 

29 

3038 

40 

410 

51 

050 

8 

129 

19 

2150 

30 

313 

41 

420 

52 

056 

9 

1363 

20 

224 

31 

322 

42 

430 ^ 

53 

0650 

10 

144 

• 21 

231 

32 

331 

43 

440 

54 

072 

11 

150 

22 

244 

33 

340 

44 

4514 

55 
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TABLE LXXrio,— 

160. Specific Gravity, etc., of Manganese Sulphate Solutions at 15'^ G. (Gerhieh.) 


Percentiig(" 
of Salt- 

Specific Gravity fifr 



MluS 04 ^ riHyO, 

MiuSOj f 7H/). 

5 

1*0500 

1*0340 

1-0310 

1*0270 

10 

1035 

0690 

0630 

0545 

15 

1605 

1055 

0965 

0830 

20 

2215 

1436 

1315 

1130 

25 

2870 

1835 

1685 

1440 

30 

3575 

2255 

2070 

1765 

35 


2695 

2470 ' 

2105 

40 


3155 

2885 ' 

2455 

45 


3640 

3315 

2815 

50 



3760 

3185 

55 



# 

3565 


ICL Specific Gravity, etc., of Manganese Sulphate Solutions at 0“ C. (Charpy.) 


Specific 

Gravity. 

Perceutago 
of MnS 04 . 

Specific 

Gravity. 

Percentage 

ofMiiSO^. 

Specific 

Gravity. 

Percentage 
of M 11 SO 4 . 

r0315 

0622 

3*0865 

6*0172 

1 *0928 
1239 

8-8295 

11-5804 

1*1519 1 

1834 

14*0462 

16 7450 


f62. Specific Gravity, etc., of Ferrous Sulphate Solutions at 15“ C. (Gerlach.) 


Specific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

FeS 04 
+ 7H,p. 

i 

FeS 04 . 

PeS 04 
•4- 7 H 2 O. 

FeSO.!, 

FeSO., 

+ 7 H 2 O 

FeS04. 

1*005 

1 

0*5468 

1*082 

15 

' 8*2015 

1*168 

29 

15*8562 

on 

2 

1-0935 

088 

16 

8-7483 

174 

30 

16*4030 

016 ; 

3 

1*6403 

094 

17 

9*2950 

180 

31 

16*9498 

021 

4 * 

2 1871 

100 

18 

9*8418 

187 

32 

17-4965 

027 

5 ' 

2*7338 

106 

19 

10*3886 

193 

33 

18*0433 

032 

6 ! 

3*2806 

112 

20 

10-9353 

200 

34 

18*5900 

037 

7 

3-8274 

118 

21 

11*4821 

206 

35 ! 

19*1368 

043 

8 

4-3741 

125 

22 

12*0289 

213 

36 

19*6836 

048 

9 : 

4-9209 

131 

23 

12*5756 

219 

37 

20*2303 

054 

10 

6-4677 

137 

24 

13*1224 

226 

38 

20*7771 

059 ’ 

11 

6-0144 

143 

25 

13*6692 

232 

39 

21*3239 

065 ’ 

12 

6-5612 

149 

26 

14*2159 

239 

40 

21*8706 

071 1 

13 1 

7-1080 

155 

27 

14*7627 




077 I 

14 

7-6547 

161 

28 

15*3095 








•TABLE LXXIIc. — contimied, 

163. Specific Gravity, etc., of Ferric Sulphate Solutions at 18*" C. (Hager.) 


Specific 

Gravity. 

Pet. of 

Fe2(S04h. 

Specific 

Gravity, 

Pet. of 
Fe,(SO,),. 

Specific 

Gravity. 

Pet. of 

Fe2(804)3 

Specific 

Gravity. 

Pet. of 
Pe2(S04)3. 

Specific 

Gravity. 

Pet. of 

1-008 

1 

1*097 

10 

1-196 

19 

1-310 

28 

1*442 

37 

017 

2 

107 

11 

208 

20 

323 

29 

458 

38 

027 

3 

118 

12 

220 

21 

337 

30 

474 

39 

036 

4 

129 

13 

232 

22 

351 ! 

31 

490 

40 

046 

5 

140 

14 

245 

23 

365 

32 

506 

41 

057 

6 

151 

15 

258 

24 

380 

33 

523 

42 

067 

7 

162 

16 

271 

25 

395 

34 

540 

'43 

077 

8 

173 

17 

284 

26 

411 

35 

557 

1 44 

087 

1 

9 

184 

18 

297 

27 

427 

36 




164. Specific Gravity, etc., of Ferric Sulphate Solutions at 17®*5 C. (Franz.) 


Specific 

Gravity, 

Percent 

FeaCSOJj. 

Specific 

Gravity. 

Percent. 

Fe2(S04h. 

Specific 

Gravity. 

Percent 

I'e^CSO.V 

Specific 

Gravity. 

Percent. 

Fe2(S04)3. 

1*0426 

5 

1*1826 

20 

1-3782 

35 

1*6148 

50 

0854 

10 

2426 j 

25 

4506 

40 

7050 

55 

1324 i 

15 

3090 

30 

5298 

45 

8006 

60 


165. Specific Gravity, etc-, of Solutions of the Sulphates of Cobalt and FTickel at 

O'* C. (Charpy.) 


Specific Gravity. 

Percentage of ^804. 

Specific Gravitj% 

Percentage of C0SO4, 

1-0089 

0-8327 

1-0131 

1-2099 

0173 

1*6131 

0263 

2-4273 

0271 

' 2*5043 

0392 

3-5792 

0357 

3-2845 

0517 

4-7095 

0431 

^ 3*9591 

0641 

6-8140 

0522 

4*2930 

* 0765 

6-8910 
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TABLE LXXIIo. — continued. 

166. Specific Gravity, etc., of Copper Sulphate Solutions at 18° C. {Schiff and Gerlacli.) 


Specific 

Percentage of 

Specific 

Percentage of ^ 

S{)ccino 

Percentage of 



OUSO 4 
+ 61L.O. 


CUSO 4 
+ 517,0. 


Gravity. 

CuSOj 
+ 5HaO. 

CaS04. 

Gravity. 

CUSO4. 

Gravity. 

CUSO4. 

1*0063 

1 

0*6393 

1-0716 

11 

7*0321 

1-1427 

21 

13*4249 

0126 

2 

1*2786 

0785 

12 

7-6714 

1501 

22 

14*0642 

0190 

3 

f*9178 

0854 

13 

8*3106 

1585 

23 

14-7034 

0254 

4 

2*5571 

0923 

14 

8-9499 

1659 

24 

16-3427 

0319 

5 

3*1964 

0993 

15 

9*5892 

1738 

25 

15-9820 

0384 

6 

3*8357 

1063 

16 

10*2285 

1817 

26 

16-6213 

0450 

7 

4*4750 

1135 

17 

10*8678 

1898 

27 

17-2605 

0510 

8 

5*1142 

1208 

18 

11*5070 

1980 

28 

17-8998 

0582 

9 

5*7535 

1281 

19 

12*1463 

2063 

29 

18-5391 

0649 

10 

6*3928 

1354 

20 

12*7856 

2146 

30 

19-1784 


Charpy gives the following for CuSO^ Solutions at 0° 0. : — 

Sp. Gr. 1-0290, % CuSO* 2-6160; Sp. Gr. 1-0678, % CnSO, 5-2181; Sp. Gr. 1-0833, 
% CUSO 4 7-6474 ; Sp. Gr. ril08, % OuSO^ 9-8169 ; Sp. Gr. 1-1371, % CuSO^ 11-9315. 

And Kohlrausch for Solutions at 18° C. : — 

6 % CuSO.^Sp. Gr. 1-0613 ; 10 % CuSO^^Sp. Gr. 1-1073 ; 15 % CuSO^sSp. Gr. 
.1-1675; 17-6 % GuSO^^Sp. Gr. 1-2003. 


167. Specific Gravity, etc., of Zinc Sulphate (ZnSO^ + 7 H 2 O) Solutions at 16° C. (Gerlach.) 


Specific 

Gravity. 

Percentage of Salt. ^ 

Specific 

Gravity. 

Percentage of Salt. 

Specific 

Gravity. 

Percentage of Salt. 

(Jryst. 

Anhydrous. 

Cryst. 

Anhydrous. 

Cryst. 

Anhydrous. 

]*006 ^ 

1 

0*5421 

1*130 

21 

11*3849 

1-280 

41 

22*2276 

013 

2 

1*0843 

137 

22 

11*9270 

288 

42 

22*7697 

019 

3 

1*6264 

143 

23 

12*4691 

295 

43 

23-3119 

024 

4 

2*1685 

150 

24 

13-0113 

304 

44 

23-8540 

0288 ^ 

5 

2*7107 

1574 

25 

13-5534 

3100 

45 

24-3961 

035 

6 

3*2528 

164 

26 

14*0955 

320 

46 

24-9383 

■ 041 

7 

3-7960 

171 

27 

14-6377 

330 

47 

25*4804 

047 

8 

4-3371 

179 

28 

15*1798 

337 

48 

26*0225 

053 

9 

4*8792 

185 

1 29 

15-7219 

346 

49 

26-6647 

0593 

10 

5*4214 

1933 

30 

16*2641 

3532 

50 

27*1068 

066 

11 

5*9635 

200 

31 

16*8062 

362 

51 

27*6489 

073 

12 

6*5056 

209 

32 

17*3484 

370 

! 52 

28*1911 

079 

13 

7*0478 

216 

33 

17*8905 

380 

1 53 

28*7332 

085 

14 

7*5899 

224 

34 

18*4326 

390 

1 54 

29*2753 

0905 

15 

8*1320 

231 

35 

18*9748 

3986 

1 55 

29*8175 

097 

16 

8*6742 

240 

36 

19*5169 

406 

56 

30*3596 

103 

17 

9*2163 

246 

37 

20*0590 

416 

67 

30*9018 

110 

18 

; 9*7585 

255 

38 

20*6012 

425 

58 

31*4439 

116 

19 

10*3006 

263 

39 

21*1433 

435 

59 

31*9860 

1236 

2a 

10*8427 

2709 

40 

2.1*6854 

4451 

60 

32*5282 
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TABLE LXXITc. — continued. 


168. Specific Gravity, etc., of Zinc Sulphate Solutions at 20‘’'5 G. (Scliiff.) 


Specific 

Gravity. 

%ZnS 04 
+ 7 H 2 O. 

Specific 

Gravity. 

%ZnS 04 
+ 7 H 2 O. 

Specific 

Gravity. 

% 2 nS 04 

Specific 

Gravity. 

% 2 :nS 04 
+ 7 H 2 O. 

1'0057 

1 

1-0962 

16 

M987 

31 

1-3167 

46 

0115 

2 

1026 

17 

2060 

32 

3252 

47 

0173 

3 

1091 

18 

2134 

33 

3338 

48 

0231 

4 

1166 

19 

2209 

34 

3424 

49 

0289 

5 

1222 

20 

2285 

35 

3511 

50 

0348 

6 

1288 

21 

2362 

36 

3599 

51 

0407 

7 

1355 1 

22 

2439 

37 

3688 

52 

0467 

8 

1423 ; 

23 

2517 

i 38 

3779 

53 

0527 

9 

1491 

24 

2595 

J 39 

3871 

54 

0588 

10 

1560 

25 

2674 

^ 40 

3964 

55 

0649 

11 

1629 

26 

2754 

41 

4057 

56 

0710 

12 

1699 

27 

2834 

42 

4151 

57 

0772 

13 

1770 

28 

2917 

43 

4246 

58 

0835 

14 

1842 

29 

3000 

44 

4342 

59 

0899 

15 

1914 

30 

3083 

45 

4439 

60 


169. Specific Gravity, etc., of Zinc Sulphate 
Solutions at 18’ C. (Kohlrausch.) 


Specific 

Gravity. 

Percentage of 

ZnS 04 . 

ZiiS04-i-7H20. 

1-0509 

5 

8-913 

1069 

10 

17-826 

1675 

15 

26-739 

2323 

20 

35-652 

3045 

25 

44*565 

3788 

30 

: 53-478 


170. Specific Gravity, etc., of Zinc 
Sulphate Solutions at 0’ C. 
(Charpy.) 


Specific 

Gravity. 

Percentage of 
ZnSOj. 

1-0565 

5-1110 

1106 

9-7426 

1645 

14-0307 

2145 

17-7573 

2665 

21-4444 

3152 

24*7170 


171, Density, etc., of Cerium Sulphate Solutions at 15’ C, (Bromner.) 


Density. 

! Percentage of 
CljISO.),. 

Density. 

Percentage of 
: CIjCSOJs. 

1-0301 

3-07 

1-1192 

11-23 

0581 

5-76 

1367 

12-70 

0800 

7-80 

1462 

13-53 

0909 

8-77 

1964 

17-48 

0994 ' 

9-64 

2878 

24*02 
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TABLE I.XXII 0 .— 

172. Specific Gravity, etc., of Ammonio-Sodic Sulphate Solutions at 15'" C, (BchifF.; 


Specific 

Percentage of 

Specific 

Percentage of 

Specific 

Percentage of 

Gravity. 

ITH 4 ]SraS 04 + 2 Ha 0 . 

Gi’avity. 

NH 4 liraS 04 + ‘ 2 lLO. 

Gravity. 

NH 4 F aS 04 + 2 H 2 O. 

1-0337 

6*36 

1-0849 

15-9 

1-1749 

31-8 

0679 

12-72 

1380 

25-44 




173. Specific Gravity, etc., of Amtnouio- Ferrous Sulphate {(NHj)oFe(S 04 )., + HoO} 

at 19“ C. (SchifF.) 


Specific 

Gravity. 

Percentage 
of Salt. 

Specific 

Gravity. 

Percentage 
of Salt, 

Specific 

Gravity. 

Percentage 
of Salt. 

Specific 

Gravity. 

Percentage 
of Salt. 

1*006 

1 

1-054 

9 

1*104 

17 

1*156 

25 ' 

013 

2 

060 

10 

no 

18 

164 

26 

018 

3 

066 

11 

116 

19 

171 

27 

024 

4 

073 

12 

124 

20 

179 

28 

030 

5 

080 

13 

130 

21 

185 

29 

036 

6 

085 

14 

136 

22 

193 

30 

042 

7 

092 

15 

143 

23 



047 

8 

097 

16 

150 

24 




174. Specific Gravity of Potassium Magnesium Sulphate (K 2 Mg(SOj 2 + 
Solutions at 15° C. (Schiff.) 


Specific 

Gravity. 

Percentage 
of Salt. 

Specific 

Gravity. 

Percentage 
of Salt. 

Specific 

Gravity. 

Percentage 
of Salt. 

Specific 

Gravity. 

Percentage 
of Salt. 

1-0064 

1 

1-0462 

7 

1-0878 

13 

1-1314 

19 

0129 

2 

0530 

8 

0950 

14 

1388 

20 

0195 

3 

0599 

9 

1021 

15 

1463 

21 

0261 

4 

0668 

10 

1094 

16 

1539 

22 

0327 

5 

0737 

11 

1167 

17 



0394 

6 

0808 

12 

1240 

18 
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TABLE LXXIIc. — continued. 


175. Specific Gravity, etc., of Potassium Alum and Ammonium Alum at 17'* *5 G. 


Percentage of 

Alum. 

Specitio Gravity of Solution 
of K2A]2(S04)4+2iH..0. 

Specific Gravity of Solution of 
(XH 4 ) 2 Al 2 (S 04)4 + 24Ho0. 

1 

1*0065 

1*0060 

2 

0110 

0109 

3 i 

0166 ! 

0156 

4 j 

0218 j 

0200 

5 1 

0269 

0255 

6 

0320 1 

0305 


176. Specific Gravity, etc., of Potassium Alum Solu- 
tions at 17'’'5 G. according to Gerlach. 


1 

1*0049 

2 

0100 

3 

0152 

4 

0205 

5 

0258 

6 

0310 

7 

0362 

8 

0415 

9 

0469 

10 

0523 

11 

0578 

12 

0635 

13 

0690 


177. Specific Gravity, etc., of 
Ammonium Alum Solu- 
tions at 16° G. according 
to Gerlach. 


3% 

1*0141 

6 

0282 

9 

0423 


178. Specific Gravity, etc., of Potassium Chrome Alum Solutions at C. (Franz.) 


Specific 

Gravity. 

Percentage of 
Ks 0 ra(S 04)4 
+ 24 H„ 0 . 

Specific 

Gravity, 

Percentage of 
K2Cr2(SOj4 
+ 24 H 2 O. 

Specific 

Gravity. 

Percentage of 
K2 Ci-2(S04)4 
+ 24 H 3 O. 

Specific 

Gravity. 

Percentage of 
^,01*2(804)4 
24 H 2 O. 

1*0035 

1 

1*0700 

19 

1*1702 

37 

1*3542 

54 

0070 

2 

0746 

20 

1767 

38 

3704 

55 

0105 

3 

0798 

21 

1832 

39 

3876 

56 

0140 

4 

0850 

22 

1896 

40 

4048 

57 

0174 

5 

0902 

23 

1987 

41 

4220 

58 

0209 

6 

0954 

24 

2078 

42 

4392 

59 

0244 

7 

1004 

25 

2169 

43 

4566 

60 

0279 

8 

1060 

26 

2260 

44 

4743 

61 

0314 

9 

1116 

27 

2352 

45 

4920 ! 

62 

0342 

10 

1172 

28 

2460 1 

46 i 

5097 

63 

0378 

11 

1228 

29 

2568 

47 1 

5274 

64 

0414 

12 

1274 

30 

2676 

48 1 

5452 

65 

0450 

13 ^ 

1334 

31 

2784 

49 ' 

“5634 1 

66 

0486 

14 

1394 

32 

2894 

50 

5816 

67 

0524 

15 

1454 

33 

3056 

51 

5998 

68 

0568 

16 

1514 

34 

3218 

52 

6180 

69 

0612 

17 

1572 

35 

3380 

53 

6362 

70 

0656 

18 

1637 

36 
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TABLE LXXIIo, — eontirmed, 

170. Specific Gravity, otc., of Solutions of various Alums at 15*" 0. (Gerlach.) 
V.sYiolet Variety ; G.sGreen Variety. 


Percentage of 

vSpeeific Gravity for 

CoiTespoiuliug Percentage of Anhydrous 
Alum for 

Crystallised 

Alum. 

Ani-Fe 

Alum, 

Am-Or 

Alum 

(Green). 

K^Fe 

Alum. 

K-Cr. Alum. 

Am-Fe 

Alum. 

Am-Cr 

Alum, 

K-Fe 

Alum. 

K-Or 

Alum, 

5 

1*023 


1*0250 

V. 1-0272 

2*76 


2-854 

2*839 

10 

047 

L044 

0507 

jGr. 0610) 

1 V. 0560 \ 

5*52 

5-486 

5-708 

5-677 

15 

071 


0773 

V. 0835 

8*28 


8*561 

8*516 

20 

096 

091 

1050 

Gr. 103 

11*04 

10-972 

11*415 

11*355 

25 

122 


1340 


13-80 


14*260 


30 

148 

142 

1645 

„ 161 

16*56 

16*458 

17-123 

17-032 

35 

175 


1967 


19*32 


19-976 


40 

203 

197 


225 

22*08 

21-944 


-22-710 

50 


255 


„ 296 


27*429 


28-387 

60 


317 


„ 371 


32*915 


34-065 

70 


384 


„ 453 


38*401 


39-742 

80 


456- 


„ 641 


43*887 


45-420 

90 


532 


„ 635 


49*373 


51-097 


180.— Specific Gravity, etc., of Potassio-Ferric Alum Solutions at 17°*5 C. (Franz,) 


Specific 

Gravity. 

Percentage of 
^ 2 ^ 62 ( 804)4 
+ 24 H 2 O. 

Specific 

Gravity. 

Percentage of 

+ 24 H 2 O. 

Specific 

Gravity. 

Percentage of 
K2Fe2(S04)4 
+ 24020. 

Specific 

Gravity. 

Percentage of 
K2Fe2(S04)4 
+ 24 H 2 O. 

1*0054 

1 

1-0428 

9 

1-0760 

17 

1-1136 

25 

0108 

2 

0466 

10 

0804 

18 

1193 

26 

0162 

3 

0507 

11 

0848 I 

19 

1250 

27 

0216 

4 

0548 

12 

0894 

20 

1307 

28 

0268 

5 

0589 

13 

0942 

21 

1364 

29 

0308 

6 

0630 

14 

0990 

22 

1422 

30 

0348 

7 

0672 

15 

1038 

23 



0388 

8 

0716 

16 

1086 

24 
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TABLE LXXIIc. — continued. 

181. Specific Gravity, etc., of Sodium Thiosulphate Solutions at 19“ C. (Schiff.) 


Specific 
^ Gravity, 

Percentage of 

Percentage of 

j 

1-0052 

1 

0-637 

0105 

2 

1-274 

0158 

3 

1-911 

0211 

4 

2-584 

0264 

5 

3-185 

0317 

6 

3-822 

0370 i 

7 i 

4-459 

0423 i 

8 

5-096 

0476 1 

9 

5-733 

0529 ; 

10 

6-371 

0584 

11 

7-008 

0639 1 

12 

7-645 

0695 i 

13 

8-282 

0751 

14 

8-919 

i 0807 

15 

9-556 

0863 

16 

10-193 

0919 

17 

10-830 

0975 

18 

11-467 

1031 

19 

12-105 

1087 

20 

12-742 

1145 

21 

13-379 

1204 

22 

14-016 

1263 

. 23 

14-653 

1322 

24 

15-290 

1381 

25 

15-927 


Specific 

Gravity. 

Percentage of 
Fa2S203+ 5 H 2 O. 

Percentage of 

NsaSoOg. 

1-1440 

26 

16*564 

1499 

27 

17-201 

1558 

28 

17-838 

1617 

29 

18-475 

1676 

30 

19-il3 

1738 

31 

19-750 

1800 

32 

20-387 

1862 

33 

21-024 

1924 i 

34 

21-661 

1986 

35 

22-298 

2048 

36 

22-935 

2110 

37 

23-572 

2172 

38 

24*209 

2234 

39 

24-846 

2297 

40 

25-484 

2362 

41 

26-121 

2427 * 

42 

26-758 

2492 

43 

27*395 

2558 

44 

28-032 

2624 

45 

28-669 

2690 

46 

29-306 

2756 

47 

29-943 

' 2822 

48 

30-580 

2888 

49 

31-218 

2954 

50 

31-855 


182. Specific Gravity, etc., of Potassium Chromate Solutions at 19° *5 C. (Schrff.) 


Specific 

Percentage 

Specific 

Percentage 

Specific 

Percentage 

Specific 

Percentage 

Gravity, 

of 35 ^ 04 . 

Gravity. 

ofK 2 Cr 04 . 

Gravity. 

ofK2Gr04. 

Gravity. 

of £ 26 ^ 1 ^ 04 . 

1-0080 

1 

1-0925 

11 

1-1864 

21 

1-2921 

31 

0161 

2 

1014 

12 

1964 

22 

3035 

32 

0243 

3 

1104 

13 

2066 

23 

3151 

33 

0325 

4 

1195 

14 

2169 

24 

3268 

34 

0408 

5 

1287 

^ 15 

2274 

25 

3386 

36 

0492 

6 

1380 

16 

2379 

26 

3505 

36 

0576 

7 

1474 

17 

2486 

27 

3625 

37 

0663 

8 

1570 

18 

2592 

28 

3746 

38 

0750 

9 

1667 

19 

2700 

29 

3868 

39 

0837 

10 

1765 

20 

2808 

30 

3991 

40 


3 N 


YOL. II, 
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TABLE JJlXllo,--^continm(L 


183. Specific Gravity, etc., of Bodhim Dichromato Soliitiona. (Stanley.) 


Specific Gravity. 

rerceiitage of 

specific Gravity. 

f) 

Percentage of 
Na 2 Cr.j 07 . 

Specific Ch'avity, 

Percentage of 
NaoCr^O^. 

1*007 

1 

1*141 

20 

1*280 

40 

035 

5 

171 

25 

313 

45 

071 

10 

208 ' 

30 

343 

50 

105 

15 

245 

35 




184. Specific Gravity, etc., of Potassium Dicfiromate Solutions at 19°*5 G, 


Percentage of KgOvoO^, . 

5 731 

11-583 

Specific Gravity, .... 

1*0105 

1-0847 


185. Specific Gravity, etc., of Potassium Dichromato Solutions at 19“ *5 C- 
(Gcrlacli, from Kremers.) 


Specific Gravity. 

Percentage of 

iLOi’A- 

Specific Gravity. 

Percentage of 
K^Ci^Oy. 

Specific Gravity. 

Percentage of 
1 ^ 201207 . 

1*007 

1 

1*043 

6 

1-080 

11 

015 

2 

050 

7 

087 

12 

022 

3 

05)6 

8 

095 

13 

030 

4 

065 

9 

102 

14 

037 

5 

073 

10 

110 

15 


186. Specific Gravity, etc., of Sodium Tungstate Solutions nt 24° ‘5 G. (Franz.) 


Specific 

Gravity. 

Percentage of 
Na 2 W 04 
+ 2 H 2 O. 

Specific 

Gravity. 

Percentage of 
Na 2 W 04 
+-2H.^O. 

Specific 

Gravity. 

Percentagti of 

■i- 2 HoO. 

Specific 

Gravity. 

Percentage of 
NaoW 04 
2 H 2 O. 

1-004 

1 

1*092 

12 

1*195 

23 

1*335 

34 

012 

2 

101 

13 

204 

24 

349 

35 

021 

3 

110 

14 

215 

25 

364 

36 

029 

4 

119 

15 

227 

26 

381 

37 

036 

5 

130 

16 

239 

27 

397 

38 

045 

6 

139 

17 

250 

28 

414 

39 

052 

7 

147 

18 

262 

29 

430 

40 

059 

8 

156 

19 

274 

30 

445 

41 

068 

9 

166 

20 

289 

31 

460 

42 

075 

10 

176 

21 

305 

32 

476 

43 

084 

11 

185 

22 

321 

33 

492 

44 


1 of (]NLi.^W 04 + 2H20) corresponds to 0*8909367 of Na^WO^. 
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TABLE LXXIIc. — continued. 


187. tSpecific Gravity,' etc., of Potassium Thiocarbonate Solutions at IS"" G. (Delachanal.) 


Specific Gravity. 

Percentage of 
KoCS,. 

Percentage of 
GSg. 

Specific Gravity. 

Percentage of 
hgOSj. 

Percentage of 

cs^. 

1*036 

5*2 

2*12 

1*332 

43*5 

17-70 

076 

10-7 

4‘37 

367 

46*2 

18'85 

116 

16*1 

6*57 

383 

48*9 

19*95 

161 

22-0 

8*98 

410 1 

51*8 

21-13 

209 

28*5 

11*63 

453 

56*4 

23*01 

262 

35*0 

14*28 

530 

63*7 

25*99 

284 

37*8 

15*42 

580 

68*0 

27*74 

308 

40*7 

16*60 





188. Specific Gravity, etc., of Borax Solutions at 15° C. (Gerlach.) 


Specific Gravity. 

Percentage of 

NajB.Oj + lOHgO. 

Na2B407. 

1*0049 

1 

0*5288 

0099 i 

2 

1-0576 

0149 

3 

1*5864 

0199 

4 

2*1152 

0249 

5 

2*6439 

0299 

6 

3*1727 


189. Specific Gravity, etc., of Sodium Phosphates Solutions. (Schiff.) 


Per- 
centage 
of Salt. 

Specific Gravity for 

Per- 
centage 
of Salt. 

Specific Gravity for 

Per- 
centage 
of Salt. 

Specific 

Gravity 

for 

+ I 2 H 2 O. 

NaaHPOj 
+ I 2 H 2 O. 

N‘a 3 P 04 
+ I 2 H 2 O. 

•fl2H20. 

Na 3 P 04 

H- 1 2 H 2 O. 


19° C. 

15° C. 


19° 0. 

15“ 0. 


15° 0. 

1 

1*0041 

1*0043 

9 

1*0376 

1*0399 

17 

1-0778 

2 

0083 

0086 

10 

0418 

0455 

18 

0827 

3 1 

0125 

0130 

11 

0460 

0492 

19 

0876 

4 

0166 

0174 

12 

0503 

0539 

20 

0925 

5 

0208 

0218 

13 

. . . 

0586 

21 

0975 

6 

0250 

0263 

14 

... 

0633 

22 

1025 

7 

0292 

0308 

15 

«•* 

0681 

23 

1076 

8 

0332 

i 

0353 

16 

... 

0729 

24 

1127 
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TABLE LXXlIo. — continued. 

190. Specific Gravity, etc., of Potassium-dihydrogen Phosphate Solutions at 18“ 0. 

(Kohlrausch.) 


Specific Gravity. 

Percentage of 
KH 2 PO 4 . 

1-0341 

5 

0691 

10 

1092 

15 


191. Specific Gravity, etc., of Sodium Arsenates Solutions, (Schiff.) 


Per- 
centage 
of Salt. 

Specific Gravity for 

Per- 

Specific Gravity for 

Per- 
centage 
of Salt 

Specific 

Gravity 

for 

XuqHAsO. 

+ I 2 H 2 O. 

Na 2 HAs 04 
+ I 2 H 2 O. 

NiuAsOi 
+ 12 H 2 O. 

centage 
of Salt. 

Na. 2 HAs 04 
+ 121120 . 

Nti.)AH 04 
+ 12 H 2 O. 


14” 0 . 

17'’ 0 . 


14” 0. 

17“ 0. 



1 

P0042 

1-0053 

15 

1-0665 

1-0830 

29 

1-1358 

% 

0084 

0107 

16 

0712 

0887 

30 

1410 

3 

0126 

0161 

17 

0759 

0945 

31 

1463 

4 

0168 

0215 

18 

0807 

1003 

32 

1516 

5 

0212 

0270 

19 

0855 

1061 

33 

1569 

6 

0256 

0325 

20 

0904 

1120 

34 

1623 

7 

0300 

0380 

21 

0953 

1179 

35 

1677 

8 

0344 

0435 

22 

1002 

1238 

36 

1731 

9 

0389 

0491 

23 

1052 


37 

1786 

10 

0434 

0547 

24 

1102 


38 

1418 

11 

0479 

0603 

25 

1153 


39 

1896 

12 

0525 

0659 

26 

1204 


40 

1952 

. 13 

0571 

0716 

27 

1255 

... 



14 

0618 

0773 

28 

1306 








921 


TABLE LXXIIc. — continued. 


192. Specific Gravity, etc., of Solutions of various Acetates, 


Percentage of Salt. 

Specific Gravity for 

CoiTespondiiig 
Percentages of 

o"" 
o . 

w? 

O«o 

r- i 

w u 

CO 

4- « 

8d 

A 

o 

oo 

QW 

Q 

tqo 

Qip 

o 

!>- 

rH 

1 

8s 

Q 

go 

O 

r-4 

§D 

O « 

O w 

o 

Oo* 

rH 

o 

o . 

w? 

a 

^ ‘H 

CJ'— ' 

o 

ga 

<8 . 
!z;o 

45 

. 

Oo 

o 

g" 

6 

1*012 

1-015 

1*026 

1*0245 

1*0260 

1*0436 

1*0319 

3*015 

4*288 

10 

022 

031 

052 

0490 

0530 

0758 

0654 

6*030 

8*576 

15 

032 

047 

079 

0740 

‘ 0792 

1120 

1010 

9*045 

12*864 

20 

042 

063 

107 

1005 

1051 

1522 

1384 

12*060 

17*151 

25 

052 

0795 

136 

1270 

1321 

1952 

1784 

15*075 

21 *439 

30 

062 

0960 

166 

1545 

1594 

2402 

2211 

18*090 

25*727 

35 

0695 

1130 

(31’) 1172 

1820 


2954 

2669 

21*105 

30*015 

40 

0770 

1305 


2105 


3558 

3163 

24*120 

34*303 

45 


1485 


2390 



3695 

27*135 

38*591 

50 

0920 ! 

1670 


2685 



4271 

30*150 

42*879 

55 




2980 






60 




3285 

i 

1 






193. Specific Gravity, etc., of Ammonium Acetate Solutions at 16** C. (Hager.) 


Specific 

Gravity. 

Percentage of 
NH 4 C 2 H 3 O 2 . 

Specific 

Gravity. 

Percentage of 
XH 4 O 2 H 3 O 2 . 

Specific 

Gravity. 

Percentage of 
XH 4 O 2 H 3 O 2 . 

Specific 

Gravity. 

Percentage of 
NHAH 30 .,, 


1 

1*030 

14 

1*056 

27 

1*0770 

40 


2 

032 

15 

058 

28 

0785 

41 

1*008 

3 

034 

16 

060 

29 

0800 

42 

010 

4 

036 

17 

062 

30 

0815 

43 

012 

5 

038 

18 

0636 

31 

0830 

44 

014 

6 

040 

19 

0651 i 

32 

0845 

45 

016 

7 

042 

20 

0666 

33 

0860 

46 

018 

8 

044 

21 

0681 

34 

0875 

47 

020 

9 

046 

22 

0695 

35 

0890 

48 

022 

10 

048 

23 

0710 

36 

0905 

iO 

024 

11 

050 

24 

0725 

37 

0920 

50 

026 

12 

052 

25 

0740 

38 

0935 

51 

028 

13 

054 

26 

0755 

39 

0950 

52 
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TABLE TjX^llo.—contimLed. 


194. Specific Gravity, etc., of Sodium Acetate Solutions at 17“'5 0. (Gerlach.) 


Specific 

Giavity. 

Percentage of 

Spcciiic 

Gravity. 

Percentage of 

NaC^HA- 

Specific 

Gravity- 

Percentage of 
N aCgl'I 

Specific 

Gravity. 

PiTcentage of 

NaOaHA. 

roo5 

1 

1-047 

9 

1-090 

17 

1-136 

25 

010 

2 

052 

10 

096 

18 

142 

26 

016 

3 

057 

11 

101 

19 

148 

27 

021 

4 

063 

12 

107 

20 

154 

28 

026 

5 

068 

13 

113 

21 

160 

29 

031 

6 

074 

14 

119 

22 

166 

30 

036 

7 

079 

15 

124 

23 

172 

31 

042 

8 

085 

16 

130 

24 

1 




195. Specific Gravity, etc., of Potassium Acetate Solutions at C. (Qw’lach.) 


Specific 

Gravity. 

Percentage of 
KO 2 H 3 O 2 . 

Specific 

Gravity. 

Percentage of 
KC 2 H 3 O 2 . 

Specific 

Gravity, 

Percentage of 

Ktyt^o.,. 

Specific 

Gravity. 

Pereentago of 
KC,, 1 130 , 3 . 

1*0049 

1 

1-0793 

16 

1*1600 

31 

1*2449 

46 

0098 

2 

0846 

17 

1655 

32 

2508 

47 

0147 

3 

0899 

18 

1710 

33 

2567 

48 

0196 

4 

0952 

19 

1765 

34 

26-26 

49 

0245 

5 

1005 

20 

1820 

35 

2685 

^ 50 

0294 

6 

1058 

21 

1877 

36 

2744 

51 

0343 

7 

1111 

22 

1934 

37 

2803 

52 

0392 

8 

1164 

23 

1991 

38 

2862 

53 

0441 

9 

1217 

24 

2048 

39 

2921 

54 

0490 

10 

1270 

25 

2105 1 

40 

2980 

55 

0540 

11 

1325 

26 

2162 

41 

3041 

56 

0590 

12 

1380 

27 

2219 

42 

3102 

1 57 

0640 

13 

1435 

28 

2276 

43 

3163 

58 

0690 

14 

1490 

29 

2333 

44 

3224 

59 

0740 

15 

1545 

30 

2390 

45 

3285 

60 


196. Specific Gravity, etc., of Calcium Acetate Solutions at 17°’5 0. (Hager.) 


Specific 

Gravity. 

Percentage of 
0a(02H302)2. 

Specific 

Gravity. 

Percentage of 
CaCCAOaV 

Specific 

Gravity. 

Percentage of 
Ca(C2H30.3)2. 

Specific 

Gravity. 

Percentage of 

CafG^HAk- 

1*0051 

1 

1-0475 

9 

1-0895 

17 

1-1321 

25 

0103 

2 

0530 

10 

0947 

18 

1375 

26 

0155 

3 

0582 

11 

0999 

19 

1430 

27 

0207 

4 

0634 

12 

1051 

20 

1484 

28 

0260 

5 

0686 

13 

1105 

21 

1539 

29 

0313 

6 

0739 

14 

1159 

22 

1594 

30 

0367 

7 

0792 

15 

1213 

23 



0421 

8 

0843 

16 

1267 

24 
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TABLE LX X lie. — continued. 


107. Specific Gravity, etc», of Barium xlcetate Solutions at 17"'5 C. (Franz.) 


Specific 

Gravity. 

Percentage of 
Ba(G.,H 30 o).,. 

Specific 

Gravity. 

Percentage of 

Specific 

Gravity. 

Percentage of 

Ba(CoHA)2. 

Specific 

Gravity, 

Percentage of 
Ba(l\H302)2* 

1-0087 

1 

1-0830 

11 

1-1608 

21 

1-2512 

31 

0174 

2 

0902 

12 

1694 

22 

2622 

32 

0261 

3 

0974 

13 

1780 

23 

2732 

33 

0348 

4 

1046 

14 

1866 

24 

2842 

34 

0436 

5 

1120 

15 

1952 

25 

2954 

35 

0500 

6 

1201 

16 

2042 

26 

3075 

36 

0564 

. 7 

1282 

17 

2132 

27 

3196 

37 

0628 

8 

1363 

18 

2222 

28 

3317 

38 

0692 

9 

1444 

19 

*2312 

29 

3438 

39 

0758 

10 

1522 

20 

2402 

30 

3558 

40 

198. Specific Gravity, etc., of Lead Acetate Solutions at 15“ 

C. (Gerlach,) 

Specific 

Gravity. 

Percentage of 
ThA^+ZB^O. 

Specific 

Gravity. 

Percentage of 
Pb^2+3H.p. 

Specific 

Gravity. 

Percentage of 
Pb.^2 3 H 2 O. 

Specific 

Gravity. 

Percentage of 
Pb^ia+SHsO. 

1-0064 

1 

1*0939 

14 

1-1965 

27 

1-3163 

40 

0127 

2 

1010 

15 

2040 

28 

3269 

41 

0191 

3 

1084 

16 

2126 

29 

3376 

42 

0255 

4 

1159 

17 

2211 

30 

3482 

43 

0319 

5 

1234 

18 

2303 

31 

3588 

44 

0386 

6 

1309 

19 

2395 

32 

3695 

45 

0453 

7 

1384 

20 

2486 

33 

3810 

46 

0620 

8 

1464 

21 

2578 

34 

3925 

47 

0587 

9 

1544 

22 

2669 

35 

4041 

48 

0654 

10 

1624 

23 

2768 

36 

4156 

49 

0725 

11 

1704 

24 

2867 

37 

4271 

50 

0796 

12 

1784 

25 

2966 

38 



0867 

13 

1869 

26 

3064 

39 
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TABLE hXXllo.—cmtinupd. 


199. Specific Gravity, etc., of Lead Acotatc Rnlutiona at 20" (J. (Salomon.) 
Pb{C2H„()2).3 + 31l./). 


Orammes of 
Acetate in 
lOO c.cms. 

Specific 

Gravity. 

Graimnes of 
Acetate in 
100 c.cms. 

Specific 

Gravity. 

Gramincfl of 
Acetate in 
100 c.oms. 

Specific 

Gravity. 

GramniCH of 
Acetate in 
100 c.cins. 

Specific 

Gravity. 

1 

1-0062 

14 

1 0870 

27 

M663 

40 

1*2440 

2 

0124 

15 

0932 

28 

1723 

41 

2499 

3 

0186 

16 

0994 

29 

1783 

42 

2558 

4 

0248 

17 

1056 

30 

1844 

43 

2617 

5 

0311 

18 

1118 

31 

1903 

44 

2676 

6 

0373 

19 

1180 

32 

1963 

45 

2735 

7 

0435 

20 

1242 

33 

2022 

46 

2794 

8 

0497 

21 

1302 

34 

2082 

47 ' 

2853 

9 

0559 

22 

1362 

35 

2142 

48 

2912 

10 

0622 

23 

1422 

36 

2201 

49 

2971 

11 

0684 

24 

urn, 

37 

2261 

50 

3030 

12 

0746 

25 

1543 

38 

2320 



13 

0808 

26 

1603 

39 

2380 




200. Specific Gravity, etc., of Potassium Oxalates Solutions at 17°'5 C. (Franz.) 


Percentage 
of Salt. 

Specific Gravity for 

} 

Percentage I 
of Salt 1 

i 

Specific Gravity for 

K2C2O4 + H0O. 

KHG2O, 

+ H2O. 

KH.,(0,04), 

+ 2 HaO. 

KsC^Oj+HaO. 

1 

1-0068 

1-0055 

1-0047 

14 

1-0912 

2 

0134 

0110 

0093 

15 

0977 

3 

0201 

0164 


16 

1043 

4 

0268 

021s 


17 

1109 

5 

0337 

0271 


18 

1175 

6 

0401 



19 

1241 

7 

0465 



20 

1306 

8 

0529 



21 

1372 

9 

0593 



22 

1438 

10 

0656 



23 

1504 

11 

0720 



24 

1570 

12 

0784 



25 

1637 

13 

0848 
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TABLE LXXIIc. — continued, 

201. Specific Gravity, etc., of Tartar-emetic Solutions at C. (Streit.) 


Specific Gravity. 

Percentage of 
KSb0C4HA+iH20. 

1-005 

0-5 

007 

1 

012 

2 

018 

3 

027 

A 

035 

5 

041 

6 


202. Specific Gravity, etc., at XT'" ‘5 C. of Solutions of Alkaline Tartrates. (Gerlacli.) 


Potassium Tartrate. 

Potassium Sodium Tartrate. 

Specific Gravity. 

Percentage of 

KAHA- 

Specific Gravity. 

Percentage of 
]SraKC4H40c. 

Percentage of 
lTaK04H405+4Hs,0. 

1-0000 

0 

1-0000 

0 

0 

0650 

10 

0510 

7*448 

10 

1350 

20 

1050 

14-896 

20 

2110 

30 

1620 

22-344 

30 

2930 

40 

2230 

29-729 

40 

3815 

50 

2890 

37-240 

50 


203. Specific Gravity, etc., at 19‘’*5 of Solutions of Alkaline Tartrates. (Kremers.) 


Percentage of Salt. 

Specific Gravity for Solutions of 

Potassium Tartrate 
Cryst. 

Sodium Tartrate 
Cryst. 

Sodium Potassium 
Tartrate Cryst. 

6 

1*032 

1-030 

r025 

10 

063 

060 

050 

15 

097 

093 

078 

20 

133 

125 

105 

25 

170 

157 

134 

30 

208 

192 

162 

35 

249 

228 

193 

40 

290 

255 

224 

45 

335 


255 

50 

380 


287 

55 

426 


321 

60 

476 



65 

533 
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TAP.LK LXXTIc.— cowi'OTvwr/. 

204. Specific Gravity, etc., of Barium Hydroxide Solutions. (Dalton.) 

Sp. Gr., . . . l-Ol 1-02 1-03 1'3 DG 

Percentage of BaO, . 0'9 1-8 2'6 19 30 

206. Specific Gravity, etc., of Sodium Pho.spliotungstate Solutions at 20° 0. 
(Brandhorst and Kraut.) 

(Na,0),,PA,(W0,),, + 27ir,0. 

(a) (h) 


Sp, Gr. 

Percentage of 
Crystallised Salt. 

1*085 

10-22 

190 

20*94 

316 

31*14 

496 

42*61 

702 

52 92 

2-001 

64*11 


Percentage 
of Salt. 

Specific Gravity for 

Anhydrous Salt. 

Crystallised Salt. 

5 

r044 

1*040 

10 

092 

084 

15 

143 

131 

20 

199 

181 

25 

262 

237 

30 

333 

299 

35 

414 

370 

40 

507 

449 

45 

613 

538 

50 

734 

640 

55 

872 

754 

60 


884 

64 


998 
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TABLE LXXITo. — continued, 

206. Specific Gravity of Carbon Disulphide Solutions of Siili»hur at IS'’ C. (^Facagno.) 


Sp. Gr. 

%S. 

Sp. Gr. 

%S. 

Sp. Gr. 

%S. 

Sp. Gr. 

%S. 

Si). Gr. 

%S. 

Sp. Gr. 

%S. 

1-271 

0*0 

1*293 

6-3 

1*315 

10*6 

1-337 

15*9 

1*359 

21*5 

1*381 

30*8 

272 

0-2 

294 

5-6 

316 

10*9 

338 

16*1 

360 

21*8 

382 

31*4 

273 

0-4 

295 

5*8 

317 

11*1 

339 

16*4 

361 

22*1 

383 

31*9 

274 

0-6 

296 

6*0 

318 

11*3 

340 

16*6 

362 

22*3 

384 

32*6 

275 

0-9 

297 

6*3 

319 

li*6 

341 

16*9 

363 

22-7 

385 

33-2 

276 

1*2 

298 

6-5 

320 

11-8 

342 

17*1 

364 

23*0 

386 

33*8 

277 

1-4 

299 

6*7 

321 

12*1 

343 

17*4 

365 

23*2 

387 

34-5 

278 

1*6 

300 

7*0 

322 

12*3 

344 

17-6 

366 

23*6 

388 

35*2 

279 

1*9 

301 

7*2 

323 

12*6 

345 

17*9 

367 

24*0 

389 

36*1 

280 

2-1 

302 

7*5, 

324 

12*8 

346 

18*1 

368 

24*3 

390 

36-7 

281 

2*4 

303 

7*8 

325 

13*1 

347 

1 18*4 

369 

24*8 

391 

37-2 

282 

2-6 

304 

8-0 

326 

13*3 

348 

18*6 

370 

25*1 



283 

2*9 ' 

305 ' 

8*2 

327 

13*5 

349 

18*8 

371 

25*6 



284 

3-1 

306 

8*5 

328 

13*8 

350 

19*0 

372 

26*0 



285 

3*4 

307 ! 

8*7 

329 

14*0 

351 

19*3 

373 

i 26*5 



286 

3*6 

308 

8-9 

330 

14*2 

352 

19*6 

374 

i 26*9 



287 

3-9 

309 

9*2 

331 

14*5 

353 

t 19*9 

375 

27*4 



288 

4*1 

310 

9*4 

332 

14*7 

354 

20*1 

' 376 

28*1 



289 

4*4 

311 

9*7 

333 

15*0 

355 

20*4 

377 

28*5 



290 

4*6 

312 

9*9 

334 ! 

15*2 

356 

20*7 

378 

29-0 



291 

4*8 

313 

10*2 

335 

15*4 

357 

21*0 

379 

29*7 



292 

5-1 

314 

10*4 

336 

15*6 

; 358 

21*2 

, 380 

30*2 

I 



207. Specific Gravities, etc., of Solutions of Albumen at 15° *5 C. 


Per- 

centage. 

Degrees 

Bauru4. 

Sp. Gr. 

Per- 

centage. 

Degrees 

Baume. 

Sp. Gr. 

Per- 

centage. 

Degrees 

Baume. 

Sp. Gr. 

1 

0-37 

1*0026 

15 

5*32 

1*0384 

40 

13*78 

1*1058 

2 

0*77 

0054 

20 

7*06 

0515 

45 

15-48 

1204 

3 

1*12 

0078 

25 

8*72 

0644 

50 

17-16 

1352 

5 

1-85 

0130 

30 

10*42 

0780 

55 

18-90 

1511 

10 

3*66 

0261 

35 

13*12 

0919 

1 








TABLE LXXIId. — ( 1) Solubilities of various Compounds at various Temperatures. 
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aS 

So 

s ^ 

rg -tj 
cd 

03 

1 

Weight of Water 
to dissolve 

1 part Salt 

rH oq o 

tr.. t;-* to 

o o o 6 6 

Weight in 100 
parts of Water. 

f 

rH Cft CO Oi 

•tH CO CO ■xiH 

^ t-H »-H r-H rH 

qT . 

'SO 

6 + 

S 

•a 1 

Weight of Water 
to dissolve 

1 part Salt. 

r— t cys 

Cf> cp> 

cq Al A 

Weight in 100 
parts of Water. 

Ip CO <p 

A o cb 

cT 

3 

0 . 

Spq 

'S 

pq 

Weight of Water 
to dissolve 

1 part Salt. 

'^<-HOOOO<^^coco^^-a^c<^coa>C'^t07-Hioo 

cbcb^bi(^bqc<ibic<ic<icNc<id^c?<ic:iAAAA AA 

Weight in 100 
parts of Water. 

<^Qp 

0 {>TcbAibAa)a:>obiMibdDAasoc^Aib Aoo 

COCOCOCOCOCOCOCO'-H^'»tt-^xH^'^»010>0»0 lOlO 

0 

■s-SS 

•fi .y 
|3 ^ X 

50 + 

m 

Weight of Water 
to dissolve 

1 part Salt. 

CD O CO o> A 

<p Ip ^ 

I— « A A o o 

Weight in 100 
parts of Water. 

<p p ip p p 

d «£> lb <o <h 

CO CO Ol CO 

rH rH 

Strontium 
Chloride, SrClg. 

Weight of Water 
to dissolve 

1 part Salt. 

COl^t^COCOCOt'-COOOl^i-O'^O^lOOOCO'rH r-too 
pr^-lppOO^pipJp-^pppirHrHr^ppp Op 

d Ol CS| rH rH rH rH "H rH rH rH rH rH rH rH rH rH rH rH rH O 

Weight in 100 
parts of Water. 

pppppppoit^'^'^Ji^j^ppp'^pp pp 

AcbdAcbcbdcbcbdAcbcbAddc^iAcb doA 

'r^(Tj^'>?H>OioiococototHfc^JCHOOooooo:>a5050:> a>0 

rH 

C) 

1° 

^ 1 

3 

0 

Weight of Water 
to dissolve 

1 part Salt. 

COC<li>.lOrHOlQOTaia>COOlOCqiCSO>'<^lTi<0 05 
rHlOtOrHUOCMb-COOCOCOOt^lOCOrHOO^OO XH 
p::ppippppppppop*^tHJ>i^i^pp p 

Cq rH rH rH A rH rH O d d d O O O O O O O O O 

Weight in 100 
parts of Water. 

^ - 
d'^0<0'^cncO'^OlOOlOa5COCOCDG<JHHl>|'^ 

rlHJOCOtOt'-OOO^Oi-HrHijqcqGSlCOCOcOHH-^-^ '-ic 
r-H rH rH rH rH rH rH rH rH rH rH rH rH 

g 0 . 

*3 ^ ^ 

0 5 

ssS 

sg^ 

<1 

Weight of Water 
to dissolye 

1 part Salt. 

Oqt^HHOlC30COOOO»>-J>-00050qiOCOCqCOrHtO rHt>. 
pppppp'THprHppppJtHpppp^ CO 

codcbdcbddcqcqdAAAArHAAAA AA 

Weight in 100 
parts of Water. 

oc^^'«^^toooocq^cocooc^^H^^toooo<^^^co ooo 

'^pppOqpl^prHpppOpTHl^prHp PP 

ddddAdAdddodddAdAcbdoo dd 

cqcococococo>^'?^i'^'^ioioio»o>ocototoco 

Potassium 
Chloride, KGl. 

Weight of Water 
to dissolve 

1 part Salt. 

rHOCOOSOOt-iH-COO^rHCOcOOCOb-rHtOrHtO rHl^» 
pprHppt^pp-^-^ppprHppppp ^ ^ 

cbcbcbcqc^cqdddddcqdcqddAAA AA 

Weight in 100 
parts of Water. 

\0 CO '^t^rH'^pTHpp(>1pppJt^p-^P pp 

oodoqdAdAdodAdAibddodAcqco ibd 

cqcOCOCOCOcOCOCO'rd^-^-^-^-^'^^^lOlOlO lO lO 

d 

0 

‘’OiOOOOlOOtOOJOOUOOiCOlOOiOO lOO 
rH rH 05 05 CO CO ''f O O CO CO i> !> 00 00 05 05 0 

rH 
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Strontium Iodide, 
Srlg. 

Weight of Water 
to dissolve 

1 part Salt. 

T—l CO f-H O i>- 

O ip pT 

o 6 6 o o 

Weight in 100 
parts of Water. 

164 

179 

196 

250 

370 

Potassium 
Iodide, KI. 

Weight of Water 
to dissolve 

1 part Salt. 

G0<i0C0r-H<3il>.li0'T4<C0»--<OC0l>.-<0'^J^C0C'lOOCiC0r>‘t0 

i^t't'l^COCDCOCOCOCpcDiplOipipiplCip'^'^'^’^'^ 

00006000060006600660660 

Weight in 100 
parts of Water, 

CpprMplOlCqr^tWO CO 

t^6664H6666'^ooc?^coO'^ooc^664no6oo 

C>5(:OCO'^-^'n^^lQlOcO>«:OCOJt>'l>.OOCOC50C:>OOOOr-<r-H 
r-^ r—I r— i t-H r— < j— < r-M r-H r— 1 rM r— f r—l rH t-H rH rH 05 05 05 05 

i 

o . 

h-i M 

Weight of Water 
to dissolve 

1 part Salt. 

COrHOCOCO 00 0> CO 05 r-HO 

cppiOKOiO -rH CO p CO pp 

66666 6 6 6 6 66 

S jz 
.2^ 

o 

02 

W eight in 100 
parts of Water. 

158*7 

163-6 

168*6 

173*7 

178*6 

208*4 

256*4 

303*0 

312*5 

322*5 

333*3 

o 

^ . 
'pO 

C Cl 

IS 

11 ' 

pa 

Weight of Water 
to dissolve 

1 part Salt. 

0*75 

0*62 

0*49 

Weight in 100 
parts of Water. 

133 

161 

204 

Calcium 
Bromide, CaBr^. 

Weight of Water 
to dissolve 

1 part Salt, 

o o r- CO 05 

00 t- GO CO 

6 6 6 6 o 

Weight in 100 
parts of Water. 

125 

145 

213 

278 

312 

Potassium 
Bromide, KBr. 

Weight of Water 
to dissolve 

1 part Salt. 

ii 0 )OC 0 i'-'^o» 0 )--' 0 D »£0 0>cr5t-''T"05O00 
00l>*COCDip'^’^(p(pO5O5O5rj-lr^r^ppPPpp 
i-Hr-HrHr-Hr~{r— IrSi — 1?— Hi — !r— li-Hr-Hi— Ir-Hr-Hr-ii— trHr-HO 

Weight in 100 
parts of Water. 

0000c0^OOC"jO05V0C?5 05^-^"^>0iCDrHC0O^ 
>5H05rHp>pp5prH(pr^Op5t;;-pp5(^'^«pl;*pp 

666Ti-(4Hi^6 6 4H^6 6 '^i'' 6 AH 66 i '^6 6 
iC)iO)uococococDi*~t— i>-t^cooooooocioai0icr50 

Sodium Bromide, 
NaBr. 

Weight of Water 
to dissolve 

1 part Salt. 

1*29 

1*13 

0*96 

0*90 

0*89 

0*87 

Weight in 100 
parts of Water, 

lO Tin 05 rjH p5 p 

cJo 6 4h 

CO O »~H 1 — ■ 

r-H r-H r—l 

Mercuric 
Chloride, HgClo 

Weight of Water 
to dissolve 

1 part Salt. 

o <05 CO CO O C5 05 iO 

ipp5lpp^ 17 H Cp 

t^66r^6 *>* ^ 

T— i T— H r-H r— 1 r-H 

Weight in 100 
parts of Water. 

CO fc- OS CO 05 CO 0 CO 

t-lpOO'^Cp pc CO p 

66^66 <?o CO 

t-H 05 

d 

00 iOOiQO»OOtOOUOO»OOlOOiCOiOOlOO»OOOp 
t-4 r-4 OE 0?l CO CO -cH 0 10 CO CO t* J> 00 00 05 a> 0 0 rM <M 

tH r-» rH tH 1 — i 
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■p ^ 

S| 

Weight of Water 
to dlsaolvci 

1 part Salt. 

00 l-- CO CO IQ C>T 

IQ O IQ CO Cri 1-.-. 

<>1 Ol r — 1 y-H rH rH O O 

Weight in 100 
parta of Water. 

(O KQ OT rH Cp O 

cb OD o Jib >Q ikQ >b rb 

cO-rHitOCOl^OO O CO 

rH rH 

i 

C« . 

43 ^ 

gc? 

.2 m 

PQ 

Weight of Water 
to dissolve 

1 nart Salt. 

O 05 lO tM (M t-H rH IQ IQ CM XH O *>. t'- OT 

cpcp<MCO(M<p<p<^0'^cX)<Oc^»Q(M05t,-^*.^(MOa5 

Ocb^cMOO>cbtr.-l><biQ»b'^4t<4i^^OOcb^<bcM 

CM rH rH rH rH 

Weight in 100 
parts of Water. 

p prHCM.^ppPprHlHppp'^pOOp'^C^ 
)QCDt-cbc5d>^(M'^ibi:^cbdt^cb>bi>-dodoT'^ 

rHrHrHrHrHrHrHCMCMCMCMCTfMCOCOCO 

h\ 

cva 

el 

•rt u 

B® 

|s 

“I 

Weight ot Water 
to dissolve 

1 part Salt. 

C0r-<CM05r-<J>-r:HOC505(X>t.-CDlQiQHf^C0(MrHOC5 

pT^:pO'^c>ir^i^pppppppppppp05 

CM rH rH rH rH rH i— < rH rH rH rH rH rH rH rH rH rH rH r-< O 

Weight in 100 
parts of Water. 

ppppoppppppp'^p'Pp'jfitM (M 

a>f'-4tccMd<^i.^drHTHCT<o.^-^iboi^C005O»^ 
coHHiiQcioi^t'^ooa5aj05c3;»o5a5oa505ai05C7500 

rH rH 

c>. 

a!i 

f§| 

S 

Weight of Water 
to dissolve 

1 part Salt. 

CO 

lO CT 

Weight in 100 
parts of Water. 

CD 00 

CM hH 

d 

stz; 

+§ ts 

5z; 

Weight of Water 
to dissolve 

1 part Salt. 

CMrHr:HCOOiQlQ«OCDlQCOCOOOfMlQcX>C005HHOCOCO 

ppJt;*CpCMp<MppprHpppt;«ppiQ^'^'^pp 

tHiQ^ttcbc^ocMcMr^T^THTl-irHodddddodddd 

Weight in 100 
parts of Water. 

CO CM rH rH CM 00 iQ <M O 05 P P p CD 

cbTHrHcbrHi^'^i^r^H4H'^lbt^d-^05lQCMO5CjD«L0t>-'THrH 

rHrHCM<MOOCO'<dHlQCOi>>CC05rH(McOlQI>-OOOCM'^t>0 

rMrHrHr-t-HrHCMCMCMCTCO 

ranipog 

Weight of Water 
to dissolve 

1 part Salt,' 

l>.05r^a5.HHOlOrHOOCOO>lOCMQO)uQrHOOKOCMOOcDCOO 
ppprHi^rHppppPPp*^l^^pppppPp 
rH rH rH rH rH rH rH rH O O O O O O O O O O O O O O O 

Weight in 100 
parts of Water. 

p -cH p p p p p 

CMl^d'^i^rH4j^05<Mt^<Mb~<MCX)^O00O<MrHOOO 

t'-.l'-OOOOCOOSCrsaaOOrHrHCMCMCO'^riiilQCCOl.^COO^O 

rHrHrHrHrHrHr-trHrHrHrHr~(rHr-HCM 

d 

d 

,1^ 

+3 

Weight of Water 
to dissolve 

1 part Salt. 

!>. (M 05 rH -^05 

p p p p cp 

CM CD O CD d 

Weight in 100 
parts of Water. 

p i>. p p 

cb »Q d d d 

CO 05 C^^ JQ 

rH rH CM CM 

ad 

.So 

ii 

O'ts 

o 

k— 1 

Weight of Water 
to dissolve 

1 part Salt. 

OD O CO CO IQ 

p p p p 

CD d O 

Weight in 100 
parts of Water. 

p p p p 

CM o tH d d 

05 O O rH CO 

rH rH rH rH 


'’OOOOO»QO»0OOOiQO»0Oi0OiQO»0O»0O 

rHrHCMCslC0C0'cHrHlQOC0C0iHl>00Q005OOOTH 

rH rH rH 
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Potassium Per- 
chlorate, KCIO^. 

Weight of Water 
to dissolve 

1 part Salt. 

142*9 

15*5 

5*04 

Weight in 100 
parts of Water. 

o iO O 

t>, o 

O 5© O 

Potassium 
lodate, KlOg. 

Weiglit of Water 
to dissolve 

1 part Salt. 

rH O iO O ^ O 

t-h ^ p 7^ 

rd td lO CO 

Weight in 100 
parts of Water. 

-rfl 00 O'! CO CO 

00 »p Cp 

x> OT 00 

t rH C<I CO 

oT 

TJ . 

►hcT 

O 

m 

Weight of Water 
to dissolve 

1 part Salt. 

lO CO 

o ci tr* ^ 

rU cb 4i< OT 

CO r-t 

Weight in 100 
parts of Water. 

CT C?S 00 O O 

ip O Cp CO <p 

CT c:> o t>- 

r-« CT CT CO 

Potassium 
Bromate, KBrOg. 

Weight of Water 
to dissolve 

1 part Salt. 

CO iO> oi 

y 4 iO) CO gJI'j 00 

^ 4 h 

CO 1-H 

Weight in 100 
parts of Water. 

r-l CT CD O iO 

r-<OiOTi^9^7- 
^ CD CO CT CO C5 

1— 1 CT CO 

gT 

1^- 

20 

o 

m 

Weight of Water 
to dissolve 

1 part Salt. 

CO t—j Oi o or o 

CO CD 05 CD CO rH 

^ CT rd r-H rH r-» 

Weight in 100 
parts of Water. 

^ oo iO O id o 

ip ip 05 

^ 4 h o CT ib o 

CT CO id CD 05 

i 

So 

al 

3 

PQ 

Weight of Water 
to dissolve 

1 part Salt. 

05 O OT 05 CT 05 

CO 05 CT O 

j ^ 6 

Weight in 10>> 
parts of Water. 

GO O p 7H 

OT ^ CT td 00 CD 

or CO id t>* 05 CT 

I-H 

oT . 

aw 

Q « 
g2 

|o 

CQ 

Weight of Water 

1 to dissolve 

1 part Salt. 

00 05 CD 05 

0 7^ <=p 

or tL 0 

i 

Weight in 100 
parts of Water. 

p or p 

4h 0 cb id 

or ^ 00 

T—t 

mmpog 

Weight of Water 
to dissolve ■ 

1 part Salt. 

0 

OT r-t r-l CO 05 O 

pT O cp p p Tft p 

r-t r-< O O O O O 

1 

Weight in 100 I 
parts of Water. 

pO»7pp7-tp'^p'^pP7Hp'^ppt;7ppr-t CO 

rbcbo-^<b‘drl-lt>cb651drhttd4HrLobiddT65t^4H cO 

00C00505a5Or-frH0TCTC0"^-^lO<0CDt>000005O CO 

rHr-HrHr-tr-<r-fr-lrHr-lr-ti--lr-Ki--lj--tr--tOT CO 

d 

^OiOOidOOOidOOOiOOidOidOOOidOOO 

iHT-40TC<lC0C0Ttt'«iHl0ldCDC0i>!>00Q00505Or^^ 

1-H T-^ tH 
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A 

t ta 

S O 
g o "1 

'g-icf 

“Im" 

^ c§* 

ki 

Weight of Water' 
to dissolve 

1 part Salt* 

CO O Oi 00 Ci 

Ip CD -fi CO 

ib OT lb rH o 

CO or r-l 

Weight in 100 
parts of Water. 

CO to 00 o'^co Oi CO 

(X) Cp Cp 

c^j d CD iL 

rH l- O 

, , , tM 

Sodium 

Tetraborate, 

Weight of Water 
to dissolve 

1 part Salt. 

T~l(MO:>l’*COCOCOCOr-MCOT-H 

CD L lb cb d rH 

CD -cdH CM rH 

Weight in 100 
parts of Water. 

ajD7ioOo:>cocJ>(Mi:^'^cD 

■^'^OCpWOSOCMrHT-Hj-H 

rHCM'^cbcbcMcb'^iLdlb 

rH rH (M CO ^ lO 

^<s 

K 1 
m 

Weight of Water 
to dissolve 

1 part Salt. 

00 CO rH O 

CM O CM Cp Cp 

Ah lb d lb d 

lO CM r-H rH 

Weight in 100 
parts of Water. 

lO <?> O o 

<p cp ^ cp cp <p 

A-t cb d d d 

t-H CO 

*,d 

1 H '» 

l4o 

w 

Weight of Water 
to dissolve 

1 part Salt. 

CD 

CM lO C3> 00 CM 

cp O O O 

Ah cb d <M d 

CM rH 

Weight in 100 
parts of Water. 

<35 CO <^1 CO 

9 ^ 

Ah tA CD 00 00 

»-H CO 

oT . 
q 'T3 ^ 

I'Ro 

1 gw 

Weight of Water 
to dissolve 

1 part Salt. 

-tH ^ 00 CO O 

o ICl op rH 

lb <d d lb Ah 

CM rH 

Weight in 100 
parts of Water. 

<M 00 CD CD t- 

^ Op 

(M d A* do d 

rH (35 

.d 

•1 

p 2--^ 

P <73 O 

tJQ 

Weight of Water 
to dissolve 

1 part Salt. 

o <p 'jH 

d lb A- d 

^ lO tH 

tH 

Weight in 100 
parts of Water, 

CO , o d 

O 05 00 

05 <» iH CO 

d Ah lb lb 

rH 

Strontium 
Oxide, SrO. 

Weight of Water 
to dissolve 

1 part Salt. 

Cp 05 

CO CO lO tH 

00 ^ rH 

(M r-H 

Weight in 100 
parts of Water. 

lO O 00 00 

(p IH rH Ip 

do At lb 

Calcium Oxide, 
CaO. 

Weight of Water 
to dissolve 

1 part Salt. 


Weight in 100 
parts of Water. 

or CO O CO CD <35 

00 O CD O CD r- 

CO CO CO tH o 00 no 

rH rH rH rH tH <0 

d d d d d d d 

d 

“otootooiooiooitooiooiooiooiooioo 

rHTHO^CMCOCOTH-cHtOlOCDCOlHlHOOOOOOO 

▼H 
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Ammonium. 

Carbonate. 

Weight of Water 
to dissolve 1 part 
Salt. 


Weight in 100 
parts of Water. 

zp 

Id cb 

CM 0 

d 

I .W 

.3 ^ 

a 'SO 
§130 

B 

Weight of Water 
to dissolve 1 part 
Salt. 

10 CM CM 

cp <P iO ^ 

cd cb CM 

r-H r-H 

Weight in 100 
parts of Water. 

lO CM CO --dH 

(p id cp cp 

Jt- M CO 

r-H CM 

o 

-u _> 

I 

.3 bcw 

o 

Weight of Water 
to dissolve 1 part 
Salt. 

lO) CD CO CM 00 00 

CM Ol ip Cp Cp <p 

ub M <d CM 

CO T— C 

Weight in 100 
parts of Water. 

CM CM ip id ip 

(M cb lb 0 0 A 

CM CO 10 

Potassium Car- 
bonate, K 2 CO 3 . 

Weight of Water 
to dissolve 1 part 
Salt. 

<MCOr-<OCacOOOl>'lC}^CiO>--tcj5t>.lC)COrHc5iGOCOTHOliO 

r^(pC>piCOCp(pp(ppp<X)t:^t^t^t^t^p<ppp>pp 

AcddbcdddddddcoodcdcdoddcbocDcD 

Weight in 100 
parts of Water. 

c:i'«T<csOcMco^iowc:>rHTtir>.ocoi> 0 ’Ttit^)— cot-i— ( 
OOOOrHr-4^i-).-^r-Hr-iCM<M(MCOCOCO^'^'«d^iOin)COCDO 
!-H r~t rH r-H r— 1 r— ' i— 1 r~! rH rH rH i—i r—i r~i rH t-H r— 1 i— ! ) t— 1 r— 1 rH 

Potassium 
Hydrogen Car- 
bonate, KHCO 3 . 

Weight of Water 
to dissolve 1 part 
Salt. 

4*454 

3-610 

3-012 

2-564 

2-210 

1*917 

1-667 

Weight in 100 
parts of Water. 

Id lo lo 

CM cp CM O 

CM id cb cjs lb <M O 

CM CM CO CO O CO 

a 

B 0 

ro ,a « 

0 ^ 0 

si 

Weight of Water ? 
to dissolve 1 part 
Salt. 

crs -td cx> CO 

P O P CO 

4h m <b (d 

Weight in 100 
parts of Water. 

CO ^ CM CO 

cp p P r^H P 

r-i (O CM cj:> cb 

CM <3:) I^- 

r~t (M 

. 

0 »5 

0 cT 

<tr 

0 =3 

OQ 

Weight of Water 
to dissolve 1 part 
Salt. 

cXlCMHjCCOt^b-cMCOCOcOCOCOCOCOcOCOb-GOCJSOCO 

O id C5 O CO lO CO rH r — 1 r-H r-< rH r-H i— H rH rH rH r^ rH (M O 
'^dl^cb'^bcMCMc3'lMMCMMCMCM<MCM<M<MCM^ 
rH r-H CM 

Weight in 300 
parts of Water. 

i-HiOCOlO'^Oi-HCMp'JCMMCMMCMcMCMT^pl^p'^ 

j^cbcMcbrhidocibcbcbcbbcbcbbcbcbcbbibibib 



Sodium Hydro- 
gen Carbonate, 
HaHCOg. 

Weight of Water 
to dissolve 1 part 
Salt. 

JC- CM C3:> CM O 

CM O p p ' 7 “' 

4h CM o <b t- CO «b 

r-H t*H rH 

Weight in 100 
parts of Water. 

CO lO 00 lO ' lO fM 

pprHppprH05t^p-5i<-^^ 

coJt^cbcibcbcdf^r^fMcb'^ibcb 

rH rH j-H rH r-H rH rH r-H 


d 

0 

®0 lC0O»OO»0O»0O10Oli!5Oi0OlQOl0OlOOOO 
rHvH<M<MC0C0'^rHl010CDC01>!><X>Cl0<3a05OTHM 


3 0 
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1# 
w Si-- 

ctf ,5 CiO 

Wei gilt of Water 
to dissolve 1 par t 
Salt 

O CD <£> l”* CO 0^1 

O CO CO lO O 

CO O CO lO Cp rH 

o o o o 

Woiglit in 100 
parts of Water. 

\p w Ip cp ei 

<^2 O 05 6^ cb rH 

Jt-. 05 rH ft** Cl ft- 

r-H CO CO 

4r 

o 

i's> 

•1^. 

05 O 

II 

02 

Weight of Water 
to dissolve 1 part 
Salt. 

l> CO 05 Cl CO lO 0> CO Cl CO CO CO ID 'Xj lO CO rH r-4 )0 

rH rH IQ CD Cl O 05 -r^ CO 05 rH rH JQ O ‘D O lO 

<p I*. CD cp O 05 fp Cp ^ Ip Ip -p Cp 

cboODOCl ClCIcflCTClClr^rHrHT^rHr^rHrHrHrHrH 

Weight in 100 
parts of Water. 

O)(^»pQ0 C'ivp(:p(^cppcp>t^*-.p(^cp95Ci»pa5*^p 
itD <r'^ CO <bdoo^jbcbociibft^cbf^'^co6o3)cb 
dcqcoco COCO^-«^'<ti'<S^10iClDKOiOCDCDCDCDtr-l> 

a . it 
.2 ' 
n eg®?, 

4-1 

Weight of Water 
to dissolve 1 part 
Salt. 

COCO rHCDlOt-OCDlQ'^CO 

OIO rHCDdOOlDr-iOOlDCT 

pClprMt^rHOpp 
rH rH rH r-H rH rH rH rH rH rH rH 

Weight ill 100 
parts of Water. 

O lO O BO O lO O lO O lO O 

p p p p p Cl p Ip CT p Ip 

rHcb cbdOrHHH^OSCl'^Jft^ 

ftr* ft- 1- ft- CX) 00 CO CO C?5 05 05 

o 

IS' 

m oT 

o J 

Ph Pk 

's 

02 

Weight of Watei 
1o dissolve' 1 jurl 
Salt 

Weight in 100 
parts of Water. 

CD 05 rH rH ft— Cl CO CO iQ rH CO >D Cl Cl O Cl 05 05 ’/J O Cl 

1- p p p p p p p l~ p p p CO p p iO p p p p 

rH o O 05 05 <X 00 1- ft- CD CD lb lb I'o lb ^ CO 

rH rH rH 

ippt— p ppppppCppppppppppCT 
0005050 OiHCicb'^-^ibcbt-dooOrHcqcbBOO 

rH rH rH rH rH rH tH rH rH rH rH rH Cl CT Cl Ci Cl Cl 

S^" • 

ir2^a2 

4-1 S . « 

Weight of Water 
to dissolve 1 part 
Salt. 

ID 00 05 00 

p p ip cp 

1 Cl Cl rH O 

Weight in 100 
parts of Water, 

p p p 'P 

cb do Cl 2 

CO CO ^ 

A. 

a-sS 

11 s 

"o A'c? 

“-'i’ 

Weight of Water 
to dissolve 1 part 
Salt. 

^ ^ o ID IQ CO 

Cl ^ CD rH r:H 

p p pop 

6o Cl rH o 

Weight in 100 
parts of Water, 

CD --cH rH 00 

rH O sr'^ pi p 

Cl CO Sdo do 

rH d -Ttl 05 X 

cl oT^’ 

ll^ 

Weight of Water 
to dissolve 1 part 
Salt. 

05 CD O 

p p cp 

Cl Cl Cl 

Weight in 100 
parts of Water. 

CM ft— ICi 

p p ft— 

cb <M lb 

-r^l CO 

■tH 

0 

m 

3l 

3 

02 

Weight of Water 
to dissolve 1 part 
Salt. 

CO rH G5 o Cl 

Cp cp P CO -*^1 

CM cq do cb cb 

Weight in 100 
parts of Water. 

CD CO 'Hi 

p p p CO Cl 

lb 4 h cdi o 05 

CO CO CO CO Cl 

d 

lOOUD OOOIQO'IOOOOIOOIOOIOOIOO 

THrH CMCSlC0C0''cH'cl^lOlOCD<i0l--J>00 00 05<J5O 

tH 
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oT i 

¥• 

Is 

±30 

A 0 

0 0 1 

0 ! 

Weight of Water 
to dissolve 1 part 
Salt. 

1-07 

0-55 

Weight in 100 
parts of Water. 

0 

cq 

0 CO 

J— ( 

Cobalt Sulphate, 
C 0 SO 4 . 

Weight of Water 
to dissolve 1 part 
Salt. 

10 1 -H (M 

^ 0)10 

r—J p“< 

Weight in 100 
parts of Water. 

0 lb lb 

CO 10 CO 

■§ * 

02 ^ 

si 

Weight of Water 
to dissolve 1 part 
Salt. 

0 0 

Weight in 100 
parts of Water. 

Cp 

cb cb 

0 (M 

T — 1 CNI 

+a 

'S 0 

02 W 
"o tZ 

s 

Weight of Water 
to dissolve 1 part 
Salt. 

ip fp 

cq ^ 

Weight in 100 
parts of Water. 

05 

05 

CO CO 

® ^ 4l 

S so 
a ,^02 

zP d 
§'d a 

AVeight of Water 
to dissolve 1 part 
Salt. 

lCCO<MI>*OOOOi— lit-T-Hr— 05t'C0C0CDC0r-HC01>O 
O<-Hl0C0OC0<M05C0iC>C0C0r*)CMC'lrMCMC0l0CqC5 
OOt^Olpip^rj^ipCp^^fpipCpCpipcpCOCO^t^ 
r— t i-H rH rH rH r-< r—i i-H r - 1 r-H i—t rH rH rH r-4 rH r—i rH rH r — 1 rH 

Weight in 100 
parts of Water. 

■^(^r7lQO<Wip'^05rH000^05lplplplp<p<p05g5 

lboOi-HOOCOOOOTb(cb4i<'^'^iO>-HrHi-Hr-Mr>HOt^05 

lOlC)COCDCOCOJt>-J>‘l>-t>*i>-i>-CDCOCOCOCOCOCD10lO 

2 

d ^ 

^oo' 

B^tn 

£ 

Weight of Water 
to dissolve 1 part : 
Salt. 

•^Oj-hiOCOcOOO'^OOOO 

CpiQCpipC^C:<llpr^i ^'^01 

ibdcb-^i^cbc^ij^f^ood 

I-I 

Weight in 100 
parts of Water. 

OC'ICOi—lC'lr-llOt-t-.T— ICO 
<^lOr^005r^<OCO'^ip'^ 

cbbiibcbd-^cbd^Hosi^ 

r-HOlCO-^COO^COOlO 

I — 1 Ol CO 

2 0 • 

S «cco 

0 fiS <1 

i^|+ 
^ 1 

Weight of AYater 
to dissolve 1 part 
Salt. 

CO CM CM GO 1>- 'tP lO 05 CO ^ 

rHOiCpr— icO^OiipOip'VI 

osot^lbcbccj,— irHOdO 

rH rH 

Weight in 100 
parts of Water. 

<MC0C0051>-rH05t>-CX)CMO 

CMrHCpCMCMipcMcpOCpO 

lbb5cb05J>»COrHrHCOtHrH 

1 — itHCMC 0101 >-OcX)CM 

rH rH '<tl 

d 

•SteS 

d 

M ^ 

^”1 

Weight of Water 
to dissolve 1 part 
Salt. 

1— ICMC?^HMt^^rHt>.(Mt-CO 
10lOCOOOC55050000rH'«^00 
,— lOCr51^1p'^CpCM<MrHO 

THrHcddd'dddddo 

Weight in 100 
parts of W'ater. 

lO _ 

C30(»(M)Cp<p'^CpCMCO(X)0 
Olb^t^l^T^C^OOtHcioCM 

00 05OCMC0OC0'^C0t-C0 

_-,^rHCMCMCO^COrH 

d 

“OlOOiOOlOOiOOlOOiOOiOOiOOiOOiOO 

r-liHCM<MC0C0T*HTHOiOC0CD!>l>00000505O 
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^ «s 

|t4 

Weight of Water 
to dissolve 1 part 
Salt. 

cp ip cp O 0^> O 

OOxtl<3^iiQ4^I^C<|rHrLiL rd 

r— < rH 

W”oight in 100 
parts of Water. 

r-SrHCvJj-Hl’-«3LO^'-r«40i>' r— 1 

rHr-ICICQH^lOOt^ Qi 

m 

Weight of Water 
to dissolve 1 part 
Salt. 

^ iO iO <>1 CO 00 O CO iO CO 

'p^pP'^J^b-ip<p<^00 ^ 

CO GS| r~< rH 

Weight in 100 
parts of Water, 

coiC>coiuOOiOCOG^HiHt-H lyD 

rMpppp'J^Hpppt^S P 

iWcbocao^it^-^iCOiO O 

rH T-l oq CQ CO 

i 

§ !E 

A 

CLi oi r~i 

i-^g 

!"■« 

o 

” 

W'eight of Water 
to dissolve 1 part 
Salt 

p p 

io io ^ 

Weight in 100 
parts of Water. 

CO tH lO 
p p p 
rH 

rH p-H CO 

o 

0125 

"si 

COrd 

P4 

Weight of W’^ater 
to dissolve 1 part 
Salt 

r-H-pi^rH>0 0;>)0'^<X>"^^f-H'^Cf;>lr«-)iO't:i^COCOOqr-H rHrH 

o «p Ip iO CO p rH p p p p p p p p p p 

C? iO iO (O ^!0 ■'tH C.^1 rH rH rH pH rH pH pH pH pH rH rH pH pH pH 

■riH CO <M pH pH 

Weight in 100 
parts of Water. 

ipppPp-^r^PPppl^ppppPpP'jH ^Cp Xp 
cqoqcbiuboiC'^coWHHc^t^rHcoxbibcbi^t'-.oD £00 ch 
rHC'qcocoi>.ooooc?>oc>CT»050>c»o:>os —a CO 

1 

fo” 

1® 

o 

CO 

Weight of Water 
to dissolve 1 part 
Salt 

05 cq 

0 p 

td ^ 

Weight in 100 
parts of Water. 

pH p p 

4h ib 05 

rH GSI 

C3 

13 4p 

COO 

<aCO 

S Pi 

Weight of Water 
to dissolve 1 part 

1 Salt 

00-THO5-^CDO5O5t-^CO00 CO 

COC<JpHCq^t^rHI--C<aOO iO 

pt^cOXO-^COCOpC^JrH rH 

0600666006 6 

W’^eight in 100 
parts of Water, ' 

C<J pH 05 0 10 hH 00 CD cq 05 

pp-^ppp-^ppp p 

66ph6'^66o566 6 

pHCOOOdCsICOrHCO'THCO lO 

rHrHrHpH(MCqC0CQ'r5H»O O 

S o 
JS-ft 

e; k5 

CO 

^ o 

2 ,co 

f3 

Weight of Water I 
to dissolve 1 part ' 
Salt 

COt^CO'^-^lOOO 05 oq ^ !>. 05 rH 

OrHOCqcD05'.dH iO rH 05 CD CO G5 

pHpj^pprHO,*^ P P P P P 

6666666 Wh ph ph tL 6 6 6 

Weight in 100 
parts of Water. 

pHOOlOCOi-HCDrH O CO 05 O CO CS| 

CDC^ppppp 05 CO p P p p 

rH4^<66666 6 6 6 6 6 

COOOCOCO■^'*:^^■^ XcO «0 l>. 05 pH »0 O 

rH rH Cq 

i' 

e3 

to^ 

CO CO 

H cs 

l,^ 

O 

Weight of Water 
to dissolve 1 part 
Salt 

Jb-^O00 05CqC0<:DHH-rH 05 

CDrHi>.OOOCDCOCOXO oq 

pi^prHppprHpp p 

t^64HHH6666rHrH pH 

"Weiglit in 100 
parts of Water. 

joocoHfiOrHpHHHcoiO oq 

pH p p p p CO p i>r Ip p p 

-sH tb o -HH 6 6 ' 6 6 lb 

THrHCqcqCqcOCOHi<iO«X) t- 

d 

°OlOO»OOiOO»OOlOO»OOiOOiOOtOOtO 0X0 
tH tH <M <M CO CO rH »0 to «0 O J> i> 00 00 05 05 OO 

r-i rH 
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aT 

o 

P 

Weight of Water 
to dissolve 1 part 
Salt. 

CO 

cq 

00 

’7"' 

lb «£> 

9-61 









'3 

w 

Weight in 100 
parts of Water. 

(p 

CM 

c^t lb 

rH J— t 

O 

rH 









§ o' 

.2 *3 

Weight of Water 
to dissolve 1 part 
Salt. 

MO 

r-<4 

I-H 

Pi 


0*595 









OQ W 

Weight in iOO 
parts of Water. 

oo 


168-1 









o 1 o 

Weight of Water 
to dissolve 1 part 
Salt. 

0*819 


0*616 









istf 

■5|“ 

Weight in 100 
parts of Water. 

122*1 


CM 

CM 

CO 

T— 1 








* 

Potassium 

Thiocyanate, 

KCNS. 

Weight of Water 
to dissolve 1 part 
Salt. 

0-564 


CO 

CO 









Weight in 100 
parts of Water. 

177-2 


217-0 









•§ A. 

Ji| 

Weight of Water 
to dissolve 1 part 
Salt. 

0-933 

0*916 


0*857 



0*700 



0*614 

0-477 


Weight ill 100 
parts of Water. 

107-2 

109*2 


9-9TI 



cp 

dq 

rH 



cp 

<M 

CO 

rH 

cq 

^ ®' 
|i°'‘ 

Weight of Water 
to dissolve 1 part 
Salt. 

Pi 

CM 

rH 

ip 

CO 

!--i 

CO 

o 

do 

CO 

lb 

CO 

op 

do 

CO 

cp 

<M 

2*22 

1*76 

1*56 

1*23 


CO 

CD 

rH 

i 

^ So 

Weight in 100 
parts of Water. 

cp 

pH 

1> 

dq 

rH 

do 

rH 

»b 

CM 

CD 

lb 

CO 

9-S9 

0-Qf 

81*1 


94-1 

■1 

o' 

:2 

'ts 

Weight of Water 
to dissolve 1 part 
Salt. 

990 


T9-0 


CO 

lO 

6 


O 00 CO 

ip CO CM 

d do 



0-21 

0-17 

HHumiiiigi 

1 

Weight in 100 
parts of Water. 

rH 

lO 

rH 


IS 


Gi 

rH 


O CO lO 
ro CO CO 
tcM CM xH 



CO cc 

OO 

IC 

H 

11 • 

Weight of Water 
to dissolve 1 part 
Salt. 

1-57 


1*24 




0-96 

0-87 


0*78 


0-72 

0-69 

•1^ ^ K? 

PQ 

Weight in 100 
parts of Water. 

63-7 


1^ 

d 

00 




qq cp 

pH lb 

CD rH 

i-H rH 


(96°) 

129*0 


139-0 

146-0 

d 

°0 lo O lO 
T-1 rH 

OlOOiOOiOOO 

CMCMCOCOtHhHOiO 

o uo O to O lO o 

CO CD !> I> 00 00 O 

lO 

o> 

100 

120 

140 

160 


t 
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-TJ 

1 

at^ 

.a 

o 

CO 

WoiVht of Water ^ OO CO iO <X> lO oo 

v\ oigni; 01 yvaiei , ooco ^ co r-^ 

to dissolvo 1 part oco op op vo^ 

Salt. 1 ^ CT <>i oi Cl Cl Cl cc| 

Weight in 100 
parts Water. 

CO C^ jh-* CO »0 Cl 

IQ ^Cp (ip Cl Ol <iOrcO 

7ci>b eib cb io (h 6>ib 

'-CO CO CO 00 CO CO CO CO 

d 

03 

bO 

o ^ 
rS Oi'Q. 

Mt3o- 

, ajw 

3 tn to 
•1 O 

d 

Q 

Weight of Water 
to dissolve 1 jJart 
Salt. 

CM 

^ o 

6 rH 

rH 

Weight in 100 
parts Water. 

^ o 

o 6o 

Oi 

03' 

4J 

ed 

^ J:i « 

!jC3 03 O 

5Plxl 

ll 

5“ 

Weight of Water 
to dissolve 1 part 
Salt. 

lO \p 

CX) 

00 

Weight in 100 
parts Water. 

00 <o 

trM rH 

r-H 

i' 

i 

fo^ 

a CO 

fS 

Weight of Water 
to dissolve 1 part 
Salt. 

jt- CO 

O CC f-< 

9^ 00 CO 

6 o 6 

Weight in 100 
parts Water. 

' cp Cl 

b CM Cl 

rH rH ffCl 

rH rH rH 

■i 

ti3 

l§& 

tfl 

Weight of Water 
to dissolve 1 part 
Salt. 

Cp (WCpCp'^CM p 1^. 

cb coobt^brb b* 

t'- -rH rH iJS CO lO CM rH 

CM CM rH 

Weight in 100 
parts Water, 

O rHlOxHrH-^ CO CM 

!>. rH^CqcOlC^ (iO O 

cp OD p p 

(b ObrHrHrH b 

Id 

tw 

an 

r^ Cd 

m 

Weight of Water 
to dissolve 1 part 
Salt. 

rH tr- iO O 

^ «iO ^ CO 

ig CM P P 

Cq ob 

Weight in 100 
parts Water. 

o;> p p p p 

^ <b b b cx) 

^ o >=ti 00 

rH rH rH 

oTo 

■+J Cl 

§ a'o 
■-3 ”3 o’ 

o g^ 
BjI 

Weight of Water 
to dissolve 1 part 
Salt. 

Cl (Ob m Cl ^ 

p ^ p (M 

b b b b 

Weight in 100 
parts Water. 

CO o 

2<X> O 00 lO 

-rH cq CM 

d 

1 °o *op o opo i 2 o»oopopppopppo p 
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<5J 

Sq, 

icx 

S 

BK 

e8 

5 ^ 

CO 

Weight of Water 
to dissolve 1 part 
Salt. 

•rH l—l 1-H 

^ cp cp 

dl rht O 

Weight in 100 
j)arts Water. 

oo 

C5 or 

O ib CO 

lO <M 

rH 

Magnesium 

Chloride, 

MgClo. 

Weight of Water 
to dissolve 1 part 
Salt. 

Ol -rH CS> rH 

?p ip Ip 

rH rH rH rH 

Weight in 100 
parts Water. 

iO O 

Ci ?p >7^ cp 

id o lb 

lO «£> <0 <£> 

rt O + 

5yj3 

fa oD 

Weight of Water 
to dissolve 1 part 
Salt. 

l>- ^ O t>* 

6 o 6 o 

Weight in 100 
parts W ater. 

Ip <p Cp 

cb lb do 

CO r-< CO lO 

CO lO 

sT 

*|H 

a 

. 2 

Weight of Water 
to dissolve 1 part 
Salt. 

Cp hS P cp O 

cb O O O O rH 

Ol CM CO CO CO CO 

Weight in 100 
parts Water. 

CO CO rH CO (M 

tH P P fM (M 

CO fib cb fib b) ds 

S 

03 ^ 

-§o 

^ so 

Ph 

Weight of Water 
to dissolve 1 part 
Salt. 

P o 

P ip 

fH o 

Weight in 100 
parts Water. 

p o 

i o o 

rH Cq 

p3 

g&r 

■si^ 

§ ® 

5 ’a 

<3 o 
& 

M^eight of Water 
to dissolve 1 part 
Salt. ! 

j— i OS CO CO 00 

p p CM p 1^ 

rH rH rH rH 

Weight in 100 
parts Water. 

p ^p p p ^ 

cb §rH rH do 

i CO t- 00 OS CM 

f— »< 

Calcium Iodide, 
Calo. 

Weight of Water 
to dissolve 1 part 
Salt. 

■ 07 CS -ii UO CO 

iO y’ p CM 

O O O O o . 

Weight in 100 
parts Water. 

CM hH CO „-CO s>.lO 

C?S O CM ^ 00 CO 

rH CM CM ^CM 

d 

°0»00 lOOiQOlOO lOO^OOOOIOOtOO lOO 

T-i (M (M CO CO tH O lo CD CO !> I> 00 00 Oi ® 




TABLE LXXIId. 2 , — Solubilities of TOrious Compounds at various Temperatures up to 100“ 0. 

Weight of Oompound dissolved in 100 grms. of Water. b. Weight of Water required to dissolve 1 grm. of Compound. 
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<-£» 

rH O CM »0 iO 

CO 05 ICS r- < CO lO 

o Cf5 era 05 00 CO 

CO O 05 CD 05 
fM O CD hH rH 
CX> CO It- tH fc-* 

Ir^ cD W t>* rH 
05 1— IQ CO CM 
CD CD CD CO CD 

CM IQ rH P rH 
o CO »- IQ 

CO lO lO IQ IQ 

CO CO O CX) P 
CMrHOOOl- 
IQ IQ IQ 

o 

5 

{li 


O 






l>*t*-wiOC75CCil'- 
05 O o O rH rH 
rH rH rH rH rH 

pH icO O 05 

(M CM CO 00 CO 

rH pH rH rH rH 

CO CX) CM K hH 
tH »0 IQ CD 

rH pH rH rH rH 

CO o lO O IQ 
CO I’- 1- cX) CO 
pH rH rH rH rH 

O lO O iQ o 

P P O o rH 
rH rH (M OA CM 


rCj 

CM IH 

• t>. 1>- CO 'to iiO 

5 !>• 1>- I'* 

6 

CM 00 CO C35 ''H 
ID CO CO 

t>. 

O CD <M If- CO 
CO fM CM H H 

<35 )0 rH I-. CO 
O O O <35 05 
!>. t-* t- CD CD 

P IQ CM 00 

00 CO 00 1-^ 

CD CD CO CD CD 

3 


05 CO CM rH 

05 tH lO CO rH 

O CO CO hH <M 

O 00 CD hH iM 

rH <p IQ CO 



id 00 05 O rH CM 
CM CM Ol CO 'M) CO 

rH rH rH rH rH rH 

<M cb r:H 1(0 CD 
CO CO CO CO CO 
rH rH rH rH rH 

t- CO 05 b 

CO CO CO CO r:H 
pH pH r-i pH pH 

pH pH iM CO hH 

hH b hH 

rH pH pH pH rH 

lb IQ b id CX) 
hH "tH hH 

pH pH rH pH pH 



CO CO O CO lO CM 
CO rH CJ5 CO CM 

CM CM rH rH rH rH 

O »>• lO CM <35 
O t'- lO CO O 
rH O O O O 

1>* hH CM CO H 
OO CO <M O 

05 05 05 <35 05 

(M I’’"' rH !—• rH 

00 IQ hH H o 

00 00 CO 00 CO 

CO OA O H}H CO 

Ah CD xH <M O 
t-. IH A'- 



cb 


CM 



c3 

W 


05 CM »Q 05 caT 

rfC CD CX) rH CO 

iQ GO O CM lO 

P- O CM )Q 

O >CM IQ IH O 



(O rH rH rH rH CM 
CO CO CO c?o CO CO 

bi <>i CM cb cb 

CO CO CO CO <50 

b b hH hh 

CO CO CO CO CO 

di lb lb lb iQ 
CO CO CO CO CO 

CD<C0cDbt>- 
CO CO CO CO CO 



CM 1-^ (M <M CO 
<0 Hh CO rH 05 t** 
CM CM C^^ CM rH pH 

tH rH O Ol CM 
)OCOrHG75Jt'<- 
pH rH rH O O 

O >Q rH (M 

lO CM o CO CO 
O O O p 05 

pH O OO CD )Q 
■HI CM <35 1^ IQ 
P <35 CO CO CO 

IQ )Q IQ CD 1- 
CO rH P 1'- IQ 

CO CO t- t- t- 

i 


(M 


H 











CM )0 00 CM CO O 

lO 05 00 Cp 

CX) 05 ^ P 

IQ rH CO P 

IQ rH tr- CO P ' 



hH »b ITS CO 

tH hH hH ■'iti 

b cb id 00 
•tH hH 

CO 05 05 o rH 

'-sH IQ IQ 

rH CM CM b b 
IQ IQ »Q IQ IQ 

'd AQ IQ CP b 

IQ IQ IQ IQ IQ. 


MO 

CO o rH CO 1- CM 
rH O CD CM C50 SiO 
O O 05 05 CO 00 

00 00 lO hH 05 
r-r CO lO <M CO 
CO tr* !>. CD 

05 CO t- CO CX) 
CO H GO IQ H 
CO CO IQ P IQ 

P CO CD O O 
00 IQ H CO IQ 
-tH CO CO 

IQ P (M O 

CM P IQ CM 

CO <M CM CM QA 

S<i 

6 

iS 


CM rH 





e 

Cp 

05 O rH (J-Cl CO 
lO lO aO lO liO 

lO CD t- 00 O 
lO IC IC lO CD 

rH CM CO IQ CD 
CD CO CD CD CO 

CO P rH <M riH 
CD CD t-- 1— 

IQ P O CM 

r- t- Ah 00 00 


Ma 

<35 'H 00 CO O CO 

O 00 rH 05 CO 

1 ip r:}H CO CO 

Cf5 CO ID IC WO 
1— CM 1>- IC CM 
CM CM rH rH rH 

CO 05 rH 

05 IH rH CM <35 

O O O O P 

CO P -hH CO <M 
1- CM O 00 

P P P P 00 

A— CO CO CO rH 

IQ <^3 rH PI- 

GO 00 CO IH 

KOI. 


cb 


Ol 




ip <D cp ip O 

p p p p 

P Ip P rH 

ppp'^t;- 

p p p p rH 



00 00 05 05 05 O 
CM CM CM CM CM CO 

b rH rH pH CM 
CO CO CO CO CO 

<f’i *>1 CM b b 

CO CO CO CO CO 

b b b hH 'd 

CO CO CO CO CO 

lb lb »b lb b 

CO CO CO CO CO 


HC> 

rH rH O O 05 00 
O O O O 05 05 
CX) 00 CX) 00 

CO IQ hH CO 
C35 05 05 05 05 
tH b- Ir. 

rH C5 <X) ir- CD 
05 CO CX) CX) CO 
|>- t— • t— . Jt— • 

hH CM O 00 CD 
00 00 CO t'- 

t-. IH L-. Ah t- 

HP CM O 00 CD 

A:- IH 1— CD CD 
t- IH Ah A;- t- 

6 


CC| 





<i3 


1> ^ t- 1^ 

^ 1;- p 

p p p p p 

P p p o o 

CD <0 rH rH rH 



lb )b> lb lb ib iLb 
CO CO CO CO CO CO 

lb lb lb lb lb 

CO CO CO CO CO 

lb lb lb lb lb 

CO CO CO CO CO 

lb lb 1*0 cb b 

CO CO CO CO CO 

b b b b CD 

CO CO CO CO CO 


Ma 

t- CO O 00 CO lO 
CO 00 O CD CM CX) 
cp CO CO CM CM r-t 

IQ CD t'- O CO 
O CD CO O 
rH rH O O O 

Jt>. CO 05 hH iH 
CD CO <35 l"- rHf 

p g:5 CO 00 CO 

p 00 Ah 00 

O Ah hH rH 00 
00 Ah 1>- Ah CD 

O CM hH IQ 

CD CO O A'- 
CD CO CD IQ IQ 

o 

w" 

?25 


lb 


CM 




i> p ^ <p cp 

Cp CM p p p 

rH IQ p P 

p p p p 

p p P p 


?S 

05 b b <b rH Al 
CM CO CO CO CO CO 

th b <M <b b 
CO CO CO CO CO 

<20 hH —fl r-H IJO 
CO CO CO CO CO 

lb b b b id 

CO CO CO CO CO 

id cb oo CX) p 

CO CQ CO CO CO 

d , 

°0 tH CM CO lO 

<X> i> 00 05 O 
rH 

tH CM CO IP 

tH rH rH tH rH 

CD I> 00 P O 
rH rH rH rH <M 

rH (M CO 'Ctl lO 

CM (M <M (M (M 
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CO 1-4 r-i 'M CM 
CD iO CO CM 

'tH 

o O O r-< CM 
i-tocoaootr- 
psH CO CO CO 

30 tH O (M CO 
CD 30 30 CO 

CO CO CO CO CO 

ca (M 30 ca CM 
(M 07 iH O O 
CO CO CO CO CO 

CD pH 30 O xl4 

CJaCaDD3b- 
(M <M 07 CM CM 

ca r;i4 o 30 pH 

CD CD CD 30 30 

07 07 07 07 07 

CD T— I CO <M CO 
I— t CM CO CO 

(M O? CM CM CM 

O CD CM 00 
KO IQ D D 
CM CM iM CM CM 

^ O CD CM CD 
t'r CD CO oa era 
CbT CM D1 CM CM 

xH pH tr— xfC pH 
O pH rH Ol CO 
CO CO CO CO CO 

t- Xi4 pH CD 30 
CO xJ4 30 30 CD 
CO CO CO CO CO 

07 ca 3>. 30 07 

3H 3:- D ca O 

CO CO CO CO xH 

t* CD CD CD iC 
CD CD CD CD CD 

■tH O D CM Ca 
30 3jO ^ CO 

D CD CD CD D 

CD CO oa CD CO 
CO CO CM (M CM 
CD CD CD CD CD 

rH .eO 30 CM O 

CM rH pH pH rH 

^ CD to CD CD 

b- 07 O t- 30 
O O O ca oa 
CD CO CD 30 30 

07 D 30 CO O 
a> CO CO CO CO 

30 30 30 30 30 

P-4 C5 lO CO 






CS O O p^ CM 
lO 30 lO 
j-H r— 1 1— ) j— < r-4 

CO ^ 30 D CO 
30 30 30 30 30 

t- 4 t-4 rH r-4 1-4 

CD era o o 

30 30 30 CD CD 
iH pH rH pH pH 

pH CM CO -^^4 xH 
CD CD CD CD CD 

rH rH pH pH rH 

30 CD t- <D CD 
CD CO CD cD CD 

rH iH pH rH rH 

ca o 1 H 07 07 

CD 3> 3b- 3h Jb- 

pH rH tH iH rH 

CO CM OT 00 

00 CD iO CO >— 1 
CD CD CD CD CD 

oa CO -^^4 iM fM 
oa 00 D 30 CO 
30 30 30 30 30 

xi4 o oa 30 
pH O CD CD 30 
30 30 ri4 ^ X{4 

ca xH O CD CD 
COCMrHClit— 
xtl Xi4 Ti4 CO CO 

CD rH CD oa '«;J4 
30 xH D7 O oa 
CO CO CO CO CM. 

GO 07 CD O CO 

CD xH CO 07 

07 07 07 07 07 

<M lO l>- O CM 

30 O CM 30 

O CM 30 t- 

O CO CD ca CM 

30 lb- O CO CD 

ca 07 xH 3h O 

CO C30 
CO CO CO CO CO 

do CD oa oa eda 
CO CO CO CO CO 

era o o cb o 

CO Xj4 ^ Xt< r;}4 

tH rH tH iH cm 

xi4 xH xH xi4 ' 1^1 

(M 07 CO cb cb 

’>5^4 -cJ4 't:J 4 Ti4 r:i4 

CO 30 

xH xH xH xH xH 

era 1-4 CO CD 00 

CO <M O CO CD 
t- CD CD 

O CM D O CO 
30 CO rH o CD 
CD D CD CD 30 

30 CD -- 30 oa 
CD xH CO )H oa 
30 30 30 30 xH 

CO 1^- rH 30 O 
CD CD 30 CO CM 
tH xjc tH 

Xj4 e^ '«?f4 oa xJ4 
O 'D b- 30 xH 
xi4 CO CO CO CO 

D xH era O 

C7rHCaDt'- 
CO CO 07 07 07 

lO r-4 1'^ CO O 

D CO oa 30 CM 

oa CD CO O tH 

-1^4 CM C5a I-— xH 
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TAELE LXXIId. 2 — continued, 

u Weight ofOompound dissolved in 100 grms of Water. 5. Weight of Water required to dissolve 1 gnn. of Compound. 
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TABLE LXXIId. 3* — Solubilities of various Compounds at various Temperatures up to 100® 0. 

Weight of CompouTid dissolved in 100 grms. of Water. 6. Weight of Water required to dissolve 1 grra. of Compound. 
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TABLE LXXIId. 4.— Solubilities of various Compounds at various Temperatures up to 100*' G. 

Weiglit of Compound dissolved in 100 grms. of Water. K Weight of Water required to dissolve 1 grm. of Compound. 
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TABLE LXXIId. 4 — eontinued. 

Weight of Compound dissolved in 100 grms. of Water. 5. Weight of Water required to dissolve 1 grm. of Compound. 
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TABLE LXXIId. 6. — Solubilities of various Compounds at various Temperatures up to 100° C. 

Weight of Compoiind dissolved in 100 grins of Water. b. Weight of Water required to dissolve 1 grtn. of Compound. 
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TABLE LXXIId. 5 — continued. 

5 . Weight of Compound dissolved in 100 grins, of Water. 6, Weight of Water required to dissolve 1 grm. of Compound. 
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TABLE LXXIId . — contimmL 


7. Solubility of (from Na4H2(C03)3 + SHgO). (Poggiale.) 


rc. 

1 litre aq. 
dissolves. 

r 0. 

1 litre aq. 
dissolves. 

ro. 

1 litre aq. 
dissolves. 

0 ° 

126-3 

40° 

239-5 

80° 

358-0 

10 

155-0 

50 

267-8 

90 

386-3 

20 

183-0 

60 

296-8 

100 

415-9 

30 

211-5 

70 

325-5 




8. Solubility of CrOg. (Zettnow.) 


ro. 

Specific 

Gravity. 

Percentage 
of Cr 03 . 

rc. 

Specific 

Gravity. 

Percentage 
of CrOg. 

- - . - . 

a 

Specific 

Griivity. 

Percentage 
of CrOj. 

16° 

1-0606 

8-25 

20° -1 

1-20264 

31*83 

22 ° 

1-3441 

37-77 

18 

0679 

8-79 

12 -0 

20714 

31-83 

19 -2 

3448 

37*82 

14 -5 1 

0694 ' 

8-79 

35 -0 

20940 

32-59 

22 

34416 

37-82 

19 -5 

0957 

12-34 

18 ‘6 

21914 

32-59 


7028 

62-23 

19 

1569 

19-33 

15 -2 

22106 

32-59 




20 -9 

20269 

31-83 

9 -7 

22384 

32-59 





9. Solubility of Thorium Sulphate. 

100 parts of water at f dissolve from Th(S04)2 + — 

(Demareay and Roozeboom.) 

rC. 0° 10° 20° 30° 40° 50° 55° 

Parts Th(S04)2, . 0*74 0-98 P38 1-995 2-998 5*22 6*76 R. 

Parts Th(S04)2, . 0*88 1-02 1-25 '1*85 2*83 4*86 6-5 ±D. 

From Th(S04)2 + SHgO, 100 parts of water at f dissolve — 

f 0° 15° 25° 44° 

Parts Th(S04)2, . LOO 1*38 1-85 3*71 

From Th(S04)2 + OHgO, 100 parts of water at f dissolve — 

f 0° 15° 30° 45° 60° 

Parts Th(S04)2; . 1*50 1*63 2*45 3*85 6*64 

From Th(S04)2 + 4H2O, 100 parts of water at dissolve — 

t"C. 17° 35° 40° 50° 55° 60° 70° 75° 95° 

Parts Th(S04)2, • 9'41 4-50 4*04 2*54 1*94 1-634 1-09 1-32 0*71 
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TABLE LXXIId. 7 — continued. 


10. Solubility of H^BOg. (Braudes and Firnliaber.) 



Weight of Water required to 
dissolve 1 grm. Substance. „ 

Weight of Substance dissolved 
in 100 grms. of Water. 

Weight of Substance contained 
in 100 gi'ms. Saturated Aqueous 
Solution. 


HsbOg. 

B 2 O 3 . 

HsBOs. 

B 2 O 3 . 

H 3 BO 3 . 

B 2 O 3 . 

ir 

25-66 

47-01 

3-9 

2-13 

3-76 

2*11 

25 

14-88 

27-75 

6-8 

3-60 

6-27 

3-54 

37 -5 

12-66 

18-73 

7-8 

4-24 

7-32 

4*03 

50 

10-16 

15-13 

9-8 

6-61 

8-96 

5-05 

62 -5 

6-12 

9-29 

16-0 

10-76 

14-04 

7-92 

75 

4-73 

7-28 

21-0 

13-73 

17-44 

9-83 

87 *5 

' 3-55 

5-58 

28-0 

17-92 

21-96 

12-38 

100 

2-97 

4-74 

34-0 

21-09 

26-17 

14-19 


11. One litre of water at dissolves. (Ditte.) 12. Cobaltous Iodide. (Etard.) 


t^O. 

Grammes of 

II3BO3. 

B30,. 

0° 

19-47 

11-00 

12 

29-20 

16*50 

20 

39*92 

22-49 

40 

69-91 

39-50 

62 

114-16 

64-50 

80 

168-15 i 

95-00 

102 

291-16 ! 

164-50 


25 " 0 . 

Percentage of Salt 
in Saturated Aqueous 
Solution. 

-22“ 

52-4 

- 8 

56-7 

- 2 

58-7 

+ 9 

61-4 

14 

61-6 

25 

66-4 

34 

73-0 

46 

79-0 

60 

79-2 

82 

80-7 

111 

80-9 

156 

83-1 


1 3. Tballous Chlorate, TlClOg. (Muir.) 


100 grammes of Water at 

0 . 

dissolve 

0 “ 

2-80 

20 

3-92 

50 

12-67 

80 

36-65 

100 

57-31 


14. Sodium Chlorate, NaClOg. (Schiosing.] 


100 grammes of Water at 

r 0. 

dissolve 

0 “ 

81-9 

12 

89-3 

20 

99-0 

40 

123-5 

60 

147-1 

80 

175-6 

100 

232-6 

120 

333-3 
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TABLE LXXIId. — continued. 


15. Chloraurates. (Rosenblatt.) 


rc. 

Weight of Substance in 100 parts Saturated Aqueous Solution. 

LiAuCh. 

XaAuCh. 

KAuCh. 

RbAuOh. 

OsAuCl^. 

10® 

53-1 

58-2 

27-7 

4*6 

0*5 

20 

57-7 

60*2 

38'2 

9-0 

0*8 

30 

62-5 

64*0 

48'7 

13-4 

1-7 

40 

67*3 

69-4 

59*2 

17-7 

3*2 

50 

72-0 

77-6 

70-0 

22-2 

5*4 

60 

76-4: 

90-0 

80‘2 

' 26-6 

8*2 

70 1 

81-0 



31-0 

12*0 

80 

85-7 



35*3 

16*3 

90 




39*7 

21*7 

100 




44*2 

27*5 


TABLE LXXIIb. — S olutions in Aqueous Ethyl Alcohol. 

1. Sohiff obtained the following values for the weights of various substances dissolved by 
100 grammes of dilute alcohol at 15® C. : — 


Specific Gravity 
of Solution 
at 15°. 

Weight of 
Alcohol in 100 
grms. Solution 

Substances. 

XaCL 

KOI. 

BaClg 
+ 2 H 2 O. 

NslNOs 

KNOii. 

Na^SO^ 

+ IOH 2 O. 

K 2 SO 4 . 

MgS 04 
+ 7 H 2 O. 

MnS 04 
+ 4 H 2 O. 

CUSO 4 
+ 5 H 2 O. 

ZnS 04 
+ 7 H 2 O. 

0*986 

10 

28*5 

24-7 

31*1 

65*3 

15*2 

16*8 

4*1 

64-7 

105*8 

15*3 

104*3 

972 

20 

22*5 

17-2 

21*9 

00 

60 

9*3 

5*9 

1*48 

27-1 


3*2 

64*0 

958 

30 

17-5 

12*0 

14*7 

35*5 

5*9 


0*55 





939 

40 

13*2 

8*3 

10*2 

25*8 

4*5 

1*3 

0*21 

1*65 


0*25 

3-6 

917 

50 

9*8 

5*3 



29 




: 2*04 



895 

60 

5*9 

2*9 

3*5 

11*4 

1*7 




0 66 

i 


847 

80 

i 

1*2 

0*45 

0*5 

2*7 

0*4 





i 

i 
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TABLE LXXris. — continued. 


2. Gerardin obtained the following results ; — 

(S = Weight of substance dissolyed in 100 parts by weight of the alcoholic solvent). 


Specific 
Gravity at 0°. 

Percentage of C0H5OH 

For KOI. 

For BaCla* 

By Volume. 

By tVeigiit. 

Range. 

S. 

Range. 

S 

0'9904 

7 

5-2 

0°-52° 

23-2 +0-27!; 

14°-60° 

25*1 +0*2462? 

9848 

12 

9-8 

4-60 

19'9 +0*2552? 

14 -63 

21*6 +0*2252? 

9793 

19 

15*4 

4-43 

15-7 +0-233!; 

11 -45 

17-3 +0-206!; 

9726 

28 

23 

3-34 

11*9 + 0*2052? 

15 -50 

13*0 +0*1812? 

9573 : 

42 I 

35 

10 -60 

7*1 +0*1622? 

13-50 

8*18 + 0*1392? 

9390 

53 

45 

1 2 -57 

4*2 +0*1252? 

12-47 

5*11 + 0*1052? 

8967 

72 

65 

12 -65 

1*89 + 0*06U 

i 12-47 

i 

2*38 + 0*051^ 


3. For the values of S at 18° the same investigator obtained the following: — 


Specific Gravity 
at 

Percentage of OgHgOH 

Values of S for 

By Volume. 

By Weight. 

SrOh- 

KI. 

NaC 2 H 302 . 

0*9904 

7 

5*2 

49-8 

130*5 

38*0 

9848 

12 

9*8 

47*0 

119*4 

35*9 

9726 

28 

23 

39*6 

100*1 

29-8 

9665 

35 

29 

35*9 

89*9 

27*5 

9528 

45 

38 

30*4 

76-9 

23*5 

9390 

53 

45 

26*8 

66*4 

20*4 

9088 

67 

59 

19*2 

48*2 

14*6 

8464 

90 

86 

4-9 

11*4 

3*9 

8322 

94 

91 

3*2 

6*2 

2*1 

4 . Employing alcohol of Specific Gravity 0-9390, he obtained the following values for S 



XH4CI. 

K2SO4. 

PblNOg) . 



4° 

11*2 

0*16 

4*96 



8 

12*6 

0*21 

5*82 



22 



8-77 



27 

19*4 





88 

23*6 





40 



12*8 



50 



14*9 



56 

30*1 





60 


0-92 
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TABLE LXXIIe. — continued. 


5. Potassium Chlorate and Potassium Nitrate. (Gerardin.) 


Alcohol of 
Specific Gravity 
at 0°. 

Percentage of C 2 H 5 OH 

KCIO 3 . 

KNO 3 . 

By Volume. 

By Weight. 

f 

S. 


S. 

0*9904 

7 

5-2 

13° 

4*9 

12 ° 

18*1 




21 

6-3 

21 

25-0 




25 

7-5 

33 

40*4 




30 

9-1 

43 

58-6 




35 

10-2 

53 

79-1 




44 

13-6 

61 

94-5 




50 

16-2 

62 

95-7 

0-9848‘ 

12 

9*8 

14 

4-7 

12 

14-6 




26 

7-1 

21 

21 '7 




39 

9-3 

36 

37-8 




47 

12*8 

41 

45-0 




55 

16-1 

56 

72-9 




65 

22-3 






66 

22-5 



0-9793 

19 

15-4 

14 

3-2 

10 

10-195 




26 

5-4 

13 

11-74 




38 

7-9 

18 

14-52 




46 

10-8 

20 

16-35 




51 

12-2 

31 

25-81 




63 

17-5 

34 

28-63 




65 

19-0 

40 

36-66 






41 

37-20 






50 

50-14 






53 

56-01 






61 

72-24 






62 

73-36 

0*9726 

28 

23 

i 13 

2-2 

14 

8-8 




20 

3-3 

25 

13-6 




33 

5*8 

34 

20-3 




43 

7-2 

44 

31-3 




56 

11*4 

47 

34-2 




59 

12-9 

60 

52-3 

0-9573 

42 

35 

13 

1-9 

14 

5*4 

- — 



20 

2-7 

25 

9-0 
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TABLE LXXIIe. 5 — continued. 

Potassium Chlorate and Potassium Nitrate — continued. 


Alcoliol of 
Specific Grravity 
at 0" 0. 

Percentage of C2H5OH 

KOIO3. 

KNO 3 . 

By Yolume. 

By Weiglit. 

f 

a 

f 

S. 

0-9673 

42 

35 

29° C. 

3-6 

33“ C. 

13-2 




36 

4*3 

44 

19*1 




55 

7*9 

57 

29-1 




60 

9-7 

65 

36-2 




63 

10-5 



0-9390 

53 

45 

14 *5 

l-I 

16 

4-13 




28 

2-2 

24 

6-00 




40 

3*4 

40 

10-94 




50 

4-3 

51 

16-51 




62 

6-6 

60 

21*54 




67 

7-6 

64 

24*22 

0-9111 



13 

0-74 






25 

1*08 






32 

1-78 






52 

3-35 



0*8967 

72 

65 

12 

0*46 

12 

1-61 




31 

1-28 

33 

3-62 




43 

1-95 

47 

5-77 




58 

3-10 

57 

6-97 . 

0*8429 



25 

0*09 

15 

0-29 




34 

0-12 

22 

0-39 




56 

0-24 

40 

0*62 




64 

0*32 

54 

0-78 






60 

1*10 


TOL. n 


3q 
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TABLE 'LXXllB.---co7itlnued. 


6 With alcohol of 0*9282 Sp. Gr. at 0°, Gerardin found the following values for 
f 4^ 10° 13° 32° 44° G0°G. 

•WaOi 11*1 11-5 12-S 131 14*1 


7. Sodium Chloride. (Kopp.) 


8. Silver Nitrate. (Eder.) 


Alcohol of 
S}>ecific 
Gravity at 
15°. 

Percentage 
ofCaHgOH 
by Volume. 


S. 

0-986 

10 

15° C. 

158 

975 

20 

15 

107 



50 

214 



76 

340 

964 

30 

15 

73-7 

951 

40 

15 

56-4 



50 

98-3 



75 

160-0 

912 

60 

15 

30-5 



50 

58-1 



75 

89-0 

863 

80 

15 

10-3 



50 




75 

42 

815 

95 

15 

3-8 



50 

7-3 



75 

1 

18-3 


Percentage of 
C2H5GH by 
Weight. 

Weight of NaCl 
dissolved in 
100 grms. 
Dilute Alcohol. 

0-0 

36-70 

8*4 

30-49 

16-7 

24-84 

25-1 

19-30 

33-4 

16-08 

41*8 

13-28 

50-2 

11-28 

58-5 

7-96 

66-9 

5-95 

75-2 

3-75 

83-6 

1-59 


9. Sodium Nitrate at 16“ *5 C. (Bodlander.) 


100 c.cms. of Somtion 


Specific 
Gravity of 
Solution. 


1-3745 

3162 

2576 

2140 

1615 

0855 

0558 

0050 

0-9420 

9030 

8610 


Gms. Ale. 


0 

6-16 

11-60 

16-49 

22*17 

32-22 

37-23 

43-98 

52-60 

60-00 

63-16 


Grms. HoO. 


75-25 

70-82 

68-10 

65-04 

61-67 

52-92 

48-50 

42-78 

3213 

25*65 

21-31 


contain 


Grms. 

ISTaNOg. 


62-20 

54-64 

46-06 

39-87 

3-2-31 

23-41 

19*85 

13-74 

9*47 

4-65 

1-63 


10. Ammonium Nitrate at 15° C. 
(Gerlaoh.) 


Specific Gravity 
of Solution. 

NH4NO3. 

CaHgOH. 

0-83904 

" 0 

100 

84746 

2 

98 

85604 

4 

96 

86524 

6 

94 
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TABLE LXXIIe. — continued. 


II. Potassium Nitrate at 18° O. (Bodlander.; 12. Sodium Chloride at 13° C. (Bodlauder.) 


Specific 

Gravity 

Li(iuid. 

too c.cms, of Solution contain 


Specific 

Gravity 

Liquid. 

100 c.cms. of Solution contain 

Grms. Ale. 

Grms. HgO. 

Grms. KNOj. 

Grms. Ale. 

Grms. H 2 O. 

Grms. NaCl. 

1-1475 


89-63 

25-12 


1-2030 


88-70 

31-60 

1085 

3-30 

87-44 

20-11 


1348 

11-81 

78-41 

23-26 

1010 

5-24 

86-26 

18-60 


1144 

15-99 

74-64 

20-81 

0805 

8-69 

83-18 

16-18 


0970 

19*39 

71-46 

18-86 

0655 

14-08 

77-93 

14-54 


0698 

24*95 

65-80 

16-23 

0490 

16-27 

76-36 

12-27 


0295 

32*33 

57-96 

12-66 

0375 

19-97 

72-93 

10-85 


0-9880 

40-33 

49-34 

9-13 

0-9935 

28-11 

64-74 

6-50 


9445 

49-28 

38-54 

5-93 

9585 

37-53 

54-21 

4-11 


9075 

57-91 

29-37 

3-47 

9456 

42-98 

48-15 

3-37 


8700 

63-86 

21-62 

1*52 

9050 

51-23 

27-32 

1-95 


8400 

72-26 

11-24 

0-50 

8722 

61-65 

24-74 

1 0-83 






8375 

69-60 

13-95 

0-20 







13. Potassium Chloride at 14° '50. (Bodlander.) 14. Manganous Chloride in 75% Alcohol. 

(Brandes.) 

t 10° 25° 4S°'75 87°-6 0, 

%ofMnCl3 23-1 36'1 37-5 82-2 


Manganous Chloride in Absolute Alcohol. 

t ll°-26 37°-6 76°-25 0. 

%ofMOl2 33-3 33-S 36-2 


Potassium Acetate in 99% Alcohol. 

t 16° 80° 0. 

% of Salt 33 '3 50 


Caesium Carbonate in 99-5% Alcohol. 
t 19° 80° C. 

% 0 fCS 2 C 03 11-1 20-1 


15. Mercuric Chloride in Absolute Alcohol. (Schroder.) 


Percent- 
age of 
HgCla. 

Specific Gravity of tlie Solution at 

0“ 

10” 

20° 

30” 0. 

0-00 

0-83135 

0-82286 

0-81435 

0-80594 

1-22 

8397 

8312 

8228 

8141 

2-38 

8484 

8399 

8314 

8227 

4-42 

8635 

8549 

8463 

8375 

8-56 

8966 

8877 

8789 

8698 

12-43 

9306 

9213 

9119 

9024 

15-91 

9629 

9523 i 

9426 

9329 

19-32 ! 

9951 

9852 1 

9753 

9652 

22-46 1 

1-0285 

1-0184 1 

1-0083 

9982 


Specific 
Gravity 
of Liquid. 

100 c.cms. of Solution contain 

Grms. Ale. 

Grms HgO. 

Grms. KOI. 

M720 
1542 
1365 
1075 
1085 
0545 1 
0455 
0-9695 i 
9315 
8448 

2-79 
4-98 
10-56 
15-57 ‘ 
20-66 
24-25 
40-42 
48-73 
68-63 

88-10 

85-78 

84-00 

79-63 

75-24 

70*52 

67-05 

50-18 

40-60 

15-55 

29*10 

26-85 

24-67 

20*56 

17-24 

14-27 

13-25 

6-35 

3-82 

0-30 
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TABLE LXXIIb. — contmied, 

16. Ammonmm Sulphate. (Bodlander.) 


Specific 

Gravity 

of 

Solution. 

e 

100 c.cms. Solution contain 

Grms. Ale. 

Grms. H 2 O. 

Grms. 

{NH 4 ) 2 S 0 ,. 

1-2240 


71-43 

74-16 

1776 

8-86 

68*26 

59*54 

1735 

11-42 

66*54 

69-20 

1661 

10-62 

67-70 

56*56 

1655 

11-29 

67-34 

66-30 

0-9530 

41-37 

' 48-47 

5*45 

9512 

44-20 

45*95 

4*97 

9440 

4A27 

45-61 

4*51 

9098 

52*64 

36-78 

1-56 

8750 

62*61 

24-60 

0*30 

8549 

67*04 

18-36 

0-09 

8308 

77*56 

5*53 

0*00 


TABLE LXXIIf. — ^M ixed Solutions and Solutions in Mixed Solvents. 

In HCl + aqua. 

1. Ammonium Chloride, (Engel) 


Specific 

Gravity. 

Gramme Molecules per Litre. 

Grammes per Litre. 

NH 4 CI. 

HGl. 

Total. 

XH 4 OI. 

HCl. 

1-076 

4*6125 

0*00 

4*6125 

246*22 

0*00 

0695 

4-36 

0-29 

65 

232-74 

10*55 

0706 

4-10 

0*55 

65 

218*86 

20*00 

0715 

3*915 

0-785 

70 

208-98 

28*55 

073 

3-645 

1*085 

730 

194*57 

39*46 

078 

2*737 

2*14 

877 

146-10 

77*83 

106 

1-0875 

5-30 

6-3876 

58*05 

192*76 

114 

0*88 

6*10 

98 

46*97 

221*86 


2, Sodium Chloride. (Engel.) 


Specific 

Gravity. 

Gramme Molecules per Litre. 

Grammes 

per Litre. 

FaCL 

HOI. 

Total, 

Had. 

HCl 

1*2045 

5*35 

0*1 

5*45 

312-25 

3-64 

2025 

5*22 

0*185 

406 

304*67 

6-73 

196 

4-85 

0*51 

36 

283*07 

18-55 

185 

4-40 

0-9275 

3275 

266-81 

33-73 

1725 

3*795 

1*505 

300 

221*60 

54-74 

141 

2*35 

3-075 

495 

137*16 

111-84 

1195 

0*61 

5-635 

6-245 

35-60 

204-94 
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TABLE LXXIIf. — continued. 

3. Silver Chloride. (Vogel.) 4. Thalloiis Chloride. (Xoyes.) 


O.cms. HCl 
of Sp. Grl*. 
1-165. 

c.cms. 

Water. 

Grms. AgOl 
■ dissolved. 

C.cms. HCl 
to dissolve 

1 grm. AgCi. 

100 

0-10 

0-056 

1785 

100 

20 

018 

5555 

100 

30 

‘ 0089 

11236 

100 

50 

0035 

18571 


Grms. HCl 
added. 

One part liquid 
dissolve grms. 
TICl. 

0 

0-01610 

0-0283 

00836 

0-0560 

00565 

0-1468 

00316 

1 

00200 


5. Sbrontium Chloride. (Engel.) 


Specific 

Gravity. 

Gramme Molecules per Litre. 

Grammes per Litre. 

4 SrCla. 

HCl. 

Total. 

SrCla. 

HCl. 

1-334 

5-5 

0 

5-5 

434-61 

0 

3045 

4-82 

0*61 

43 

380-88 

22-18 

2695 

4-125 

1-275 

40 

325-96 

45-10 

220 

3-06 

2-33 

39 

241-80 

82-51 


6. Barium Chloride. (Engel.) 


Specific 

Gravity. 

Gramme Molecules per Litre. 

Grammes per Litre. 

iBaClj. 

HCl. 

Total. 

BaCla. 

HCL 

1-250 

242 

228 

210 

143 

118 

099 

079 

088 

2-945 

2-78 

2-6075 

2-34 

1-40 

1-02 

0-667 

0-274 

0-029 

0 

0*11 

0-28 

0- 50 

1- 436 
1-8775 
2*275 
3-20 

5-05 

2- 945 

89 

8875 

84 

836 

8975 

942 

3- 474 
5-079 

305*69 

288-56 

270-66 

242*89 

145-32 

105*98 

69*23 

28-44 

3-01 

0 

4-00 

10-18 

18-19 

52-23 

68-28 

82-74 

116-38 

183-67 


7. Cohaltous Chloride. 


Specific 

Gravity. 

Gramme Molecules per Litre. 

Grammes 

per Litre. 

4 C 0 CI 2 . 

HCL 

Total. 

0 

0 

0 

HCl. 

1-343 

6-24 

0 

6*24 

405*288 

0 

328 

5*8525 

0-37 

6-2225 

380-120 

13*489 

299 

5'08 

1*145 

6*225 

329*946 

41-744 

248 

3-725 

2*52 

6*245 

241*939 

91-874 

167 

1*285 

5-50 

6*785 

83*461 

200-519 

160 

0*475 

7-475 

7*95 

30*851 

272-624 

229 

1-2 

10*45 

11*65 

77*940 

380-986 

323 

2*5 i 

13*9 

16*4 

162*375 

506-766 
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TABLE IjTTLIf. -- continued. 
8. Cupric Chloride. (EngeJ.) 


Specific 

Gramme Molecules per Litre. 

Grammes per Litre. 

Gravity. 

iCuOla. 

HCl. 

Total. 

CuCU. 

HCl. 

lip. 

1-490 

9*175 

0 

9-175 

614*36 

0 

873 

475 

8*68 

0*45 

9*13 

581*21 

16-37 

874 

458 

8*32 

0-78 

9*1 

557*11 

28-37 


435 

7-935 

ro5 

8*985 

531*33 

38*19 

864 

389 

6*84 

2*025 

8*865 

458*01 

73*62 

856 

319 

5*00 

3*75 ! 

8*75 

334*80 

136*39 

847 

231 

2-28 

9*305 ! 

9*305 

152*67 

338*42 

821 

288 

2*35 

10*25 

1*2*6 

157*36 

372*79 

756 

323 

2*67 

12*8 

15*47 

178*78 

465*54 

677 


9. vStannous Chloride. (Engel.) 


Specific 

Gramme Molecules pei* Litre. 

Grammes per Litre. 

Gravity, 

iSnCb. 

HCl. 

Total. 

SnCl2. 

HCl. 

H 2 O. 

1*532 

7*4 

0 

7*4 

695*93 

0 

833 

489 

6-67 

0-66 

7*33 

627*28 

24*00 

835 

472 

6-376 

1*354 

7-729 

599*54 

49-24 

819*8 

524 

6*84 

2*48 

9*32 

643*27 

90*20 

786-9 

625 I 

8*12 

3*49 

11*61 

763*65 

126*93 

730*5 

724 i 

9*42 

4*00 

13*42 

885-90 

145*48 

688*0 

883 

11*76 

4*4 

16*16 

1105-97 

160*03 

610*8 

2*114 

14*76 

4*94 

19*70 

1388-10 

179-67 

538*7 

190 

15*64 

6*6 

22*24 

1470-86 

240*04 

471*5 

199 

15*7 

7*8 

23*5 

1476-61 

283*69 

430*9 


10. Lead Chloride. (Bell.) 

100 parts of liquid containing n parts HCl of Sp. Gr. 1*1162 in 100 parts of water 
dissolve tv parts of PbClg at 17° *7 C* 


n 

w 

n 

w 

71 

w 

n 

w 

1 

0*347 

6 

0-107 

15 

0*090 

60 

0-659 

2 

201 

7 

100 

20 

111 

70 

0*933 

3 

165 

8 

099 

30 

151 

80 

1*498 

4 

145 

9 

096 

40 

216 

90 

2*117 

5 

131 

10 

093 

50 

356 

100 

2*900 
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TABLE LXXITp. — continued. 


11. Solubility in dilute HCl. (Ditte.) 


Parts HOI in 
100 pts. aq. 

Amount of PbCl .2 dissolved in 100 parts 
of liquid at 

0° 

o 

o 

°o 

55° 

00 

o 

0*0 

8-0 

11*8 

17*0 

21*0 

31*0 

5-6 

2*8 

3*0 

4*6 

6*5 

12*4 

10-0 

1*2 

1*4 

3*2 

5*5 

12*0 

18*0 

2-4 

4*8 

7*2 

9*8 

19-8 

21*9 

4-7 

6*2 

10*4 

12*9 

23*8 

31*5 

11*9 

14*1 

19*0 

24*0 

38*0 

46*0 

29*8 

30*0 





12. At 0" C. (Engel.) 


Gramme Molecules per 
Litre. 

Grammes per Litre. 

Gramme Molecules per 
Litre. 

Grammes per Litre. 

4 PbCla. 

HCl. 

PbClg. 

HCl. 

4 PbCl^. 

HCl. 

PbOl^. 

HCl. 

0*042 

0 

5*82 

0 

0*0072 

0*58 

1*00 

21*09' 

022 

0*035 

3*05 

1-27 

0088 

1*17 

1*22 

42*55 

0135 

0675 

1-87 

2*45 

0100 

2*95 

1*39 

107*29 

on 

1125 

1*52 

4*09 

0209 

4*67 

2*90 

169*86 

0105 

16 

1*45 

5*82 

095 

7*35 

13*16 

•267-32 

0099 ^ 

23 

1*37 

8*37 

15 1 

8*90 

20*78 

323-69 

0090 

34 

1-25 

12*37 

19 

9*60 

26*33 

349-15 

0080 1 

45 

1*11 

16*37 

301 

11*15 

41*71 

405-53 


13. Mercuric Chloride. (Ditte.) 


Parts HCl in 
100 parts aip 

Parts HgCL 
dissolved in 
100 parts liquid. 

Parts HCl in 
100 parts aq. 

Parts H^]:0l2 
dissolved in 
100 parts liquid. 

0*0 

6*8 

21*6 

127*4 

5*6 

46*8 

31*0 

141*9 

10*1 

73*7 

50*0 

148*0 

13*8 

87*8 

68*0 

154*0 
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TABLE LXXIIp. — continued. 


14. At 0° C. (Engel.) 


Sp. Gr. 

Gramme Molecules per Litre. 

r 

Grammes per Litre. 

k HgCl„ 

HCl. 

Total. 

HgOlj. 

HCl. 

H^O. 

1-117 

0-97 

0-43 

1-40 

132-18 

15-64 

970*4 

1-238 

1-98 

0-99 

2-97 

269-81 

36-01 

934-0 

1*427 

3-55 

1-78 

5-33 

473-76 

64-74 

891-6 

1-665 

5*56 

2*69 

8-25 

767-66 

97-11 

813-5 

1-811 

6-89 

3-225 

10-115 

938-90 

117-29 

771-4 

1-874 

7-237 

3-425 

10-662 

986*19 

124-67 

767-9 

2-023 

8-55 

4*15 

12-70 

1165*11 

150-94 

713-1 

2-066 

8*865 

4-81 

13*675 

1208-03 

174-94 

689-3 

2-198 

9-5675 

7-0875 

16-655 

1303-76 

267-77 

643-1 


15. Calcium SulpLate. (Lunge.) 


«°C. 

Percentage of 
HOI. 

Grammes of CaS 04 
dissolved by 1 Litre. 

fO. 

Percentage of 
HOI. 

Grammes of 0 aS 04 
dissolved by 1 Litre. 

25 “ 

0-77 

6-405 


6*12 

16-539 

25 

1-56 

8-821 

101 

0-77 

11*209 

25 

3-06 

12-639 

102 

3-06 

31*780 

25 

4-70 

15-342 

103 

6*12 

46-902 

1 


16. Lead Sulphate. (Eodwell.) 


Sp. Gr. of 
HCl+aq. 

Percentage of 
HCl in HCl + aq. 

1 Part PbS 04 
dissolves in n parts 
of HCl + aq. 

1-0159 

10-602 

681*89 

0800 

16-310 

281-73 

1070 

22-010 

105-65 

1359 

27-525 

47-30 

1570 

31*602 

35-03 


17. Calcium Phosphate. (Bischof.) 

100 parts HCl of Sp. Gr. 1T53, 
when diluted with n parts of 
water, dissolve w parts of 
Ca 3 P 20 g at 17" C. 


71 . 

w. 

0 

25*3 

1 

45-0 

4 

62-3 

7 

64-7 

10 

68-0 

13 

71-9 

16 

69-7 

19 

69-5 

1 
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TABLE LXXIIp. — continued. 
In HXOg + aqua. 


18. Sodium Nitrate. (Engel.) 


Gramme Molecules per Litie. 

Grammes 

per Litre, 

NaNOg. 

HNOg. 

Total. 

NaNO.. 

HNOg. 

6*64 

0 

6-64 

563-64 

0 

6-37 

0-265 

6-635 

540-72 

16-67 

-6-05 

0*57 

6*62 

513-55 

35-85 

5-69 

0-88 

6-57 

483-00 

55-34 

5-276 

1-257 

6-532 

* 447-77 

79-05 

4*87 

1-69 

6-56 

413-39 

‘ 106-28 

3*95 

2-7 

6-65 

1 335-30 

169-80 

3*51 

3-225 

6-735 

297-95 

202-82 

3-11 

3-725 

6-835 

263-99 

234*27 

2-35 

4*8 

7-15 

199-48 

301*87 

1*8 

5-73 

7-53 

152-79 

360-36 

1-29 

7-1 

8-39 

109-50 

446-52 


19. Potassium Nitrate. (Engel.) 


Gramme Molecules per Litre. 

Grammes per Litre. 

KNOg, 

HNOg. 

Total. 

ENOg. 

HNOg. 

1-25 

0 

1-25 

126-15 

0 

0-99 

0-585 

1-575 

99-91 

36-79 

0-828 

1-32 

2-148 

83-56 

83-01 

0-74 

2-165 

2-895 

74-68 

135*53 

0-74 

3-11 

3-85 

74-68 

195-59 

0-76 

4-8 1 

5-56 

76-70 

301-87 

1-03 

6-8 1 

7-83 

103-95 

427-65 

2-83 

12-05 1 

14-88 

i 

285-60 

757-82 


20. Lead Sulphate. (Rod well.) 


Sp. Gr. of 
HNOg-f aq. 

Percentage of 
HNOg in 
HNOg + aq. 

1 part PbS 04 
dissolves in n parts 
of HNOg + aq. 

1-079 

11-55 

‘ 303-10 

123 

17*50 

173*75 

250 

34-00 

127-48 

420 

60-00 

10282-78 
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TABLE IXXIIf,-- continued, 

21, Calcium PJiospliate. (Bischof.) 


If 1 part of HNOg (Sp. Gr. 1*23) be diluted parts of water, then 1 part of 

Ca3P20s will dissolve in p parts of such solution at 16° *25 to 17° *5 G. 


n. 

P- 

71. 

P- 

71. 


0 

2*72 

8*273 

20*34 

13*236 

32*14 

0*827 

4*23 

10 

82 

15*718 

36*06 

3*309 

10*25 

10*754 

64 

40 

127*81 

5*791 

15*45 

13 

26*48 




22. Elidorff found that the following pairs of salts gave, at the temperatures stated, 
saturated solutions of constant composition. 


Composition of Pair. 

f 0 . 

Saturated Solution contains, 
per 100 parts aqua, 

100 parts of water 
at f dissolve of 

Authority. 

a h 

a 


h 

a alone 

5 alone 

NH.Cl-pNaCl 

18-7 

22*9 

+ 

23*9 

22*0 

36*4 

Rtidorff 

+ KC1 

22 

30*4 

+ 

19*1 

38 0 

35*3 


+ BaClo 

20 

33*8 


11*6 

37*2 

35*7 

ji 

+NF 4 NO 3 

19 *5 

29*1 


173*8 

37*0 

183 -a 

JJ 


21 *5 

26*8 

+ 

46*5 



J} 

+ K,SO, 

14 *1 

36*8 

+ 

14*1 


. 

JJ 

FaCl + KC] 

18 *8 

29*9 

+ 

15*7 

36*0 

34*3 

JJ 

+ GuClj 

15 

16*0 

+ 

72*6 



JJ 

+ E'aNOo 

20 

24*6 

+ 

56*8 



JJ 

KCl+KI 

21 *5 

10*4 

+ 

133*2 

35*2 

146*2 

JJ 

+ KNO 3 

20 

35*2 

+ 

19*1 



JJ 

NH^NOg+NaNOj 

16 

162*9 

+ 

77*1 ' 

106*0 

84*7 

j j 

KFOj + PbdsOg), 

21 *2 

67*1 

+ 

119*6 

32*6 

53*3 

JJ 

Na,SO^ + CuSOi 

15 

15*9 


20*7 

13*4 

20*5 

JJ 


23. The following results have been obtained by other investigators : — 


Composition of Pair. 


Saturated Solution contains, 
per 100 parts acpia, 

100 parts of water 
at f dissolve of 

Authority. 

a b 

a 


h 

a alone 

5 alone 

NH,Cl + NaCl 

10° 

19*50 

+ 

30*00 

33*0 

35*8 

Mulder 


13 

18*8 


•24*6 



v. Hauer 


I 16 

20*3 

+ 

26*1 





18 *75 

22*08 

+ 

26*38 

37-02 


Karsten 


B.P. 

78-5 

+ 

22-3 

87-3 

40*4 

Mulder 

+ KC1 

15° 

28-90 

+ 

16-97 



Eiidorff 


18 *75 

29-83 

+ 

16-27 

37-02 

34*4 

Karsten 


B.P, 

67-7 

+ 

21-9 

87-3 

58*5 

Mulder 
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TABLE LXXIIf. 23 — continued. 


Corn position of Pair. 


Saturated Solution contains, 

^ per 100 parts aqua, 

100 parts of water 
at f dissolve of 



f c. 







Authority. 

a b 


a 


b 

a alone 

b alone 


NH^Cl + KNOg 


(a) 44-33 

4* 

30-56 

36*7 

29*9 

1 



(6) 37-98 
(c) 39-84 

+ 

4- 

37 - 68 

38- 62 




- Various 



(d) 38-8 

4- 

34*2 



J 


+ Ba(N 03 ), 

18 *5 

(e) 38-6 

+ 

8-6 

36-7 

8*9 

Karston j 


(/) 38-06 

4" 

16*73 



jj 



(g) 39-18 

+ 

17-02 



jj 

+ K 2 SO, 

18 -75 

(h) 38*2 

4" 

11*1 

36*7 

10*8 

j> 


(i) 37-94 

4- 

13-26 



j> 



O') 37-92 

4- 

13*28 



J) 



{h)l 90-4 ] 


33*3 ] 





B.P. 

J to 

■+1 

to > 

87*3 

26*75 

Mulder 



[lll*8 J 

\ 

33*9 J 




Hh NagSO^ 


(Z) 28-9 

4- 

24*7 



>> 


(w) 31-8 

+ 

9*0 



J J 

NaCl + KCl 

15°-6 

30-65 

+ 

13-92 



Pago & Keiglitley 


20 

30-54 

4- 

13-99 



Nicol 


10 

29-7 

•4 

12-5 



Precht &Wittgcn 


20 

29-2 

4- 

14-7 



5 > 


30 

28-7 

+ 

17-2 



jj 


40 

28-2 

4- 

19-5 



jj 


50 

27-7 

+ 

22-0 





60 

27*2 

4- 

24-6 



5 ) 


70 

26*8 

+ 

27*3 





80 

26*4 

4- 

30*0 



J) 


90 

26*1 

+ 

32*9 





100 

25-8 

4 

34*7 




+ jBaCl2 

17 

4*1 

4 

34*5 

35*9 1 

35*0 

Kopp 


B.P. 

35*3 

4 

19-4 

40*4 

60-3 

Mulder 


10“ 

: 33*9 

4 

4*1 



Preclit&Wittgen 


20 

33-8 

4 

4*1 



)> 


30 

33*7 

4 

5*0 



JJ 


40 

33*6 

4 

6-3 



JJ 


50 

33-5 

4 

7-9 



JJ 


60 

33-5 

4 

9*7 



JJ 


70 

1 33-6 

4 

11-7 



JJ 


80 

33*6 

4 

13-9 



JJ 


90 

33*6 

4 

15*9 



JJ 


100 

33-6 

4 

17-9 



JJ 

4”3srciN03 

20 

54-55 

4 

24-91 



Nicol 


18 -75 

(n) 25*22 

4 

52-89 

36-0 

86*6 

Karsten 



i {0) 24*96 

4 

52-84 



JJ 



(p) 24-98 

4 

52-82 



JJ 

j 

i 

20 

(q) 24-6 

4 

56*8 



Riidorff 
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TABLE LXXIIp. 23 — continued. 


Composition of Pair. 

f 0 . 

Saturated Solution contains, 
per 100 parts aqua, r 

100 parts of water 
at f dissolve of 

Authority. 

(t 6 

a 


h 

a alone 

& alone 

NaCl + KNOs 

4** 

35-96 

+ 

26-01 



Longchamp 


14 

38-5 

+ 

28*7 



EiidorjQF 


15 *6 

39-57 

+ 

32-32 



Page & Keightley 


18 

38-9 


36-1 



Riidorf 


18 -75 

(r) 36*63 

+ 

33-12 



Karsten 



{s) 38-25 

+ 

. 29-45 



>> 



(i-) 39*19 

+ 

38*63 





B.P. 

37*9 

+ 

306*7 



Mulder 

+ Xa 2 C 03 

IS'^ 

{?<) 0 

+ 

16-408 



Eeicli 



1 


15*717 



5J 



2 


15*060 



}> 



3 

+ 

1 4*438 



J» 



4 

+ 

13-851 



Ji 



5 

4 , 

13-299 



fi 



6 

+ 

12*783 






7 

+ 

12-305 



JJ 



8 

+ 

11*864 



>} 



9 


11-461 



3> 



10 

+ 

11*097 



>> 



11 

+ 

10*773 



}} 



12 

+ 

10-488 



}} 



13 

+ 

10-244 






14 

+ 

10-041 






15 

+ 

9-880 


i 

» 



16 

+ 

9-762 


i 

}f 



17 

+ 

9-686 



)f 



18 

+ 

9-655 



JJ 



19 

+ 

9-667 



33 



20 

4. 

9-725 



33 



21 

+ 

9-828 



33 



22 

+ 

9-997 



33 









+ IOH2O) 

15 

{v) 0*00 

+ 

61-42 



33 



4-03 

+ 

53-86 



33 



8-02 

+ 

48-00 



33 



12-02 

+ 

43*78 



33 



16-05 

4* 

40-96 



33 



19-82 

+ 

39*46 



33 



23-70 

+ 

39*06 



33 



27-93 

+ 

39-73 



33 



31-65 

4- 

41*44 



33 



35*46 

4. 

43*77 



33 



{s,aj) 37-27 

4 

45-32 



33 

+ K^SO, 

14 

{w) 37-60 

4* 

7-03 



EtLdorff 
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TABLE LXXIIf. 23 — continued. 


Composition of Pair. 

fQ, 

Saturated Solution contains, 
per 100 parts aqua, 

100 parts of water 
at dissolve of 

Authority. 

a b 

a 


b 

a alone. 

b alone. 

KCl + MgCl^ 

0 

10 


1-9 


(30%) 



Precht&Wittgen 


20 


2-6 


11 



11 


30 


3-4 


11 



11 


40 


4'2 


19 



11 


50 


5*0 


11 



11 


60 


5-8 


11 



11 


70 


6*5 


11 



11 


80 


7-3 


11 



11 


90 


8-1 


11 



11 


100 


8-9 


11 



11 


10 


5*3 

+ 

(21-2%) 



11 


20 


6*5 





11 


30 


7-6 


11 



11 


40 


8*8 


11 



11 


50 


10-0 


11 



11 


60 


11*2 


11 



a 


70 


12*4 


11 



11 


80 


13*6 


11 



11 


90 


14-7 


11 



11 


100 


15 9 


It 



! ” 


10 


9-9 

+ 

(15%) 



11 


20 


11-3 


11 



1 » 


30 


12*7 


11 



11 


40 


14*2 


11 



11 


50 


15*6 


11 



11 


60 


17*0 


11 



11 


70 


18*3 


11 



11 


80 


19*5 


11 



11 


90 


20*8 


11 



11 


100 

i 

22*1 


11 



11 


10 


14*3 

+ 

(11%) 



11 


20 


15*9 


11 



11 


30 


17-5 


11 



11 


40 


19*0 


11 



11 


50 


20-5 


11 



11 


60 


21*9 


11 



11 


70 


23*2 


11 



11 * 


80 


24*5 


11 



11 


90 


25*8 


11 



*1 


100 


27*1 


11 



11 

+ SrCl2 

14 * 

5 

11*2 

+ 

48*5 

33*2 

50-7 

Mulder 

+ KNOg 

12 ■ 

9 

28*5 


18*8 



Kopp 


15 ' 

'3 

29*8 

+ 

18*9 



11 


20 


31*52 

+ 

19*1 



Eiidorff 


20 


32*84 

+ 

18'95 



Nicol 




TABLE LXXIlP. ‘2^— continued. 


Composition of Pair. 

f 0. 

Saturated Solution contains, 
per 100 parts acpia, ^ 

100 })ai'ts of water 
at r dissolve of 

Authority. 

a h 


a 


h 

cc alone. 

h alone. 

KCl + KoSO^ 

18°-75 

{x) 32-96 

+ 

1*79 

34*5 

10*8 

Karsten 



(//) 33-12 


1*75 



)) 



(z) 33-12 


1*83 



55 


14 -8 


28-2 

-t- 

2*0 

33*5 

10-3 

Kopp 


15 -8 


27-9 


2*3 

33*6 

10-4 



16 1 


27-1 

+ 

3-3 

33-6 

10*4 

55 


10 


30-9 

+ 

1*32 



Precht&Wittgpi 


20 


33*4 

+ 

1*43 



55 


30 


36-1 


1*57 



55 


40 


38-7 

+ 

1-69 



55 


50 


41-3 

+ 

1*82 





60 


43'8 

+ 

1-94 



55 


70 


46*5 


2-06 



55 


80 


49-2 

-P 

2*21 



55 


90 


52-0 

+ 

2*38 





100 


54-5 

+ 

2-53 




NH^NOj + KNOj 

11 

(«i) 

88*8 


40-6 

143 

26 

Mulder 


15 

(Z>i) 130-4 

+ 

46-2 

161 



+ Ba(N 03)3 

9 

101-3 

+ 

6*2 

143 

6*8 

55 

NaNOg + KNOj 

15 *6 


91*16 

+ 

34-53 



Page & Keightlej 


18 -75 

(^i) 

89*53 

+ 

29-45 



Karsten 



(^i) 

88*00 

+ 

35*79 



55 


20 


94-60 

4- 

39*34 



Nicol 

+ Sr(N 03 ), 

14 *5 

(^i) 

66*4 

-f 

51*0 

83-7 

62-0 

Mulder 


18 *75 


88*14 

4- 

3*77 

86-6 

8*9 

I Karsten 


20 -2 

\h) 1 

88*6 

+ 

3*6 

87-7 

9*2 

Kopp 

KN0g + Ba(N 03)2 

18 *5 

(!7i) 

28*8 

+ 

5*4 

29-7 

8*9 

Mulder 



(^) 

13-31 

+ 

6*91 



Karsten 



(h) 

29*03 

4" 

1*00 



55 


21 *5 

Ox) 

33*1 

4- 

5*7 



Kopp 


23 

iK) 

36*3 

+ 

3*5 



55 

NajSO^ + CuSOi 

0 

(h) 

4*53 

4" 

0 



Diacon 



(™i) 

5*34 

4~ 

6*01 






(»i) 

5*73 

+ 

9*81 



JJ 


j 

(Ol) 

6*48 

4- 

16*67 



55 



(i’x) 

3*55 

■f 

15*84 



55 



(?l) 

1*98 

4- 

15*33 



5? 



(n) 

0 

4 - 

14*99 



3 3 

MgSO^ + CuSO, 


Ox) 

26*37 

+ 

0 



55 



ih) 

25*91 

4 - 

2*64 



3 ? 



(“i) 

25*30 

+ 

4*75 



55 



(»x) 

23*54 

4 “ 

9*01 



5 ? 




15*67 

4 - 

12*03 



55 



(*x) 

8*64 

4 - 

13*61 



15 



(yx) 

0 

4 

14*99 



55 
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(а) 

( б ) 
(») 
(d) 

(») 

(/) 

(S') 

(h) 

(i) 
if) 
(^) 
(i) 

(m) 

(n) 
( 0 ) 
(P) 
(?) 

(r) 

(s) 
(() 

(u) 

(v) 

(w) 

(x) 

(y) 
(*) 
K) 
(h) 

(^l) 

(<«l) 

(h) 

(/,) 

(Qi) 

(h) 

ih) 

(A) 

(*i) 

(h) 

(«i) 

K) 

(oi) 

(ft) 

(?i) 

(n) 

(*i) 

«i) 

(“i) 

(ft) 

(«ft) 

(•ft) 

(ft) 


TABLE LXXIIf. 23. — continued. 

Notes. 

Saturated KWOa + tDq. treated with NHjCl. 

Saturated NH4Cl + aq. treated with KNOj. 

Simultaneous treatment of NHjCl and KNOj. 

By warming .solution containing excess of both salts, and cooling to 14° ’8 C. 
Saturated Ba(N03)2 + aq. treated with 1^11401. 

Saturated NH40I + aq. treated with Ba(N03)2. 

Simultaneous treatment of ITH4CI and Ba(N0s)2. 

Saturated £2804-1- aq. treated with ITH4OI. 

Saturated NH4Cl-f aq. treated with K2SO4. 

Simultaneous treatment of NH4CI and £2^04- 
"Weights dissolved in 100 parts of water. 

100 parts water saturated with FH4CI at 10°, and then with Na2S04 at 11° C. 
100 parts water saturated with £82804 at 10°, and then with NH4CI at 11° C. 
Saturated NaCl-f aq. treated with NaNOs. 

Saturated £aNOs-l-aq. treated with £aCl. 

Simultaneous treatment of NaCl and NaNOs. 

By warming solution containing excess of both salts, and cooling to 20° C. 
Saturated NaCl-l-aq. treated with ££03. 

Saturated ££03-1- aq. treated with £aCl. 

Simultaneous treatment of £aCl and ££03. 

Solubility of anhydrous £83003 in 100 parts £aCl + aq. containing % £aCl. 
Amounts dissolved in 100 parts of water when £03003 •1-10H2O is iu excess. 
By warming solution containing excess of both salts, and cooling to 14° 0. 
Saturated £Cl-l-aq. treated with K2SO4. 

Simultaneous treatment of £01 and £2804. 

Saturated £3804-)- aq. ti'eatod with £(11. 

100 parts water saturated at 11° with £H4£03, then at 9° with ££03. 

100 parts water saturated at 11° with £H4£03, then at 15° with ££03. 
Saturated E£Os-l-aq. treated with £a£03. 

Saturated £a£03-taq. treated with ££03. 

I Weights dissolved in 100 parts water. 

Saturated E£03-i-aq. treated with Ba(£03)2. 

Saturated Ba(£03)2-f aq. treated with ££03. 

I Simultaneous treatment of ££03 and Ba(£03)2. 

|- £83804 in excess, and given amount of CuS04 added. 

Both in excess. 

|-CuS04 in excess, and £83604 added. 

|•MgS04 in excess, and given amount of CUSO4 added. 

Both in excess. 

I-CUSO4 in excess, and MgS04 added. 
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TABLE LXXIIf, — continued, 

24. For the three salts, NaCl + KOI 4 - K 2 SO 4 , Precht and Wittgen obtained the following 

results : — 


100 parts of water at f 0 . dissolve 

*^ 0 , 

Parts NaCl. 

Parts KOI. 

Parts K 2 SO 4 . 

10 ' 

33-43 

3*18 

8-10 

20 

34-01 

3-06 

8 90 

30 

34-56 

2-95 

9*56 

40 

35-16 

2*81 

10-38 

50 

35-77 

2-84 

11-07 

60 

36-40 

2'72 

11-93 

j 

70 

36*64 

3-20 

12-82 

80 

36*04 

5-06 

12-26 

90 

35-86 

6-98 

12*42 

100 

35-63 

8-79 

12*56 


25. Solubility of KCl + NaCl in 20% aqueous Solution of MgC] 2 . (Precht and Wittgen,) 


f C. 

Percentage 
of NaOl. 

Percentage 
of KOI. 

10 ° 

5-7 

4-2 

20 

5*8 

5*1 

30 

5-9 

6*0 

40 

6-0 

6-9 

50 

6*1 

7-9 

60 

6-3 

8-9 

70 1 

6-4 

9-9 

80 

6-6 

1 

10-9 

90 

6-7 

11-9 

100 

6-9 

13*0 





TABLE LXXIIf. — continued. 

26. Solubility of Mixtures of NaNOg and KNOg. (Carnelley and Thomson.) 


Percentage NaNOg 
in Mixture before 
Solution, 

Weight of Mixture 
dissolved in 100 
parts Water at 

20“ a 

Parts XaNOg 
dissolved. 

Parts KXO3 
dissolved. 

Percentage NaXOs 
in Residue after 
evaporating Solu- 
tion to Dryness. 

100 

86*8 

86*8 

0 

100 

90 

109*6 

96*4 

13*2 

88 

80 

136*5 

98*0 

38*5 

71-8 

70 . 

136*3 




60 

137*6 

90*0 

47*6 

65*4 

50 

106*1 

66*0 

40*1 

62*2 

45-7 

88*0 

53*3 

34*7 

60*6 

40 

81*1 

1 45*6 

35*6 

56*2 

30 

73*5 




20 

54*1 

20*8 

33*3 

38*5 

10 

40*9 

9*4 

31*5 

22*9 

0 

33*6 

0 

33*6 

0 


27. Specific Gravity and Concentration of Ammoniacal Solutions of NH 4 CI. (Engel.) 


Specific Gravity 

Gramme Molecules per Litre. 

Grammes per Litre. 

NH4CI. 

NH3. 

XH4CI. 

NH3. 

1*076 

4*6125 

0 

246*22 

0 

067 

58 

0*537 

244*48 

9*13 

054 

55 

1*2025 

242*88 

20*45 

044 

5125 

2*34 

240*88 

39*80 

031 

45 

3*8 

237*54 

64*64 

025 1 

40 

4*7 

234*87 

79*95 

017 

3625 

5*45 

232*87 

92*70 

0*993 

3125 

8-00 

230*20 

136*08 

992 

40 

9*00 

234*87 

153*09 

983 

4375 

9*55 

236*87 

162*45 

954 

975 

13 0 

265*57 

221*13 

931 

6*0 

16*975 

320*28 

288*59 
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TABLE LXXIIf. — contmued, 

28. Solubility of XaOl with the addition of XaNOg at 15°*5 C, (Bodlander.) 


Specific Gravity. 

r 

One Litre contains in Grammes 

XaCl. 

NaXOg. 

H 2 O. 

1*2025 

317-8 

0*0 

884-7 

2305 

278*9 

75*3 

876*3 

2680 

263*1 

132*4 

862*5 

2810 

239*8 

215*8 

826*6 

3090 

223*0 

281*8 

804*2 

3345 

204*0 

338*0 

' 792*5 

3465 

194*0 

378*8 

773*7 

3465 

196*7 

376*4 

773*4 


In the last two eases NaNOg separated out. 


29. Solubility of NaXOg with the addition of XaCl at 15^* C. (Bodlander.) 


Specific Gravity. 

— — 

One Litre contains in Grammes 

XaNOj. 

XaCl. 

H 2 O. 

1*3720 

623*8 

0 

748*2 

3645 

565*6 

40 

756*9 

3585 

520*9 

72*4 

757*1 

3530 

470*8 

113*6 

768*6 

3495 

426*6 

153*3 1 

769*6 

3485 

399*0 

178*1 ^ 

771*4 

3485 

387*3 

189*7 

771*5 

3485 

380*2 

193*4 

774*9 

\ 


In the last two instances JSfaCl separated out. 
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TABLE LXXIIf, — continued, 

30. Solubility of NaCl in JXaOH. (Engel.) 


Specific 

Gramme Molecules per Litre. 

Grammes 

per Litre. 

Gravity. 

NaCl. 

XagO. 

Total. 

XaCI. 

XagO. 

1-207 

5*47 

0 

5-47 

319-26 

0 

221 

4-9375 

0-48 

4175 

288-18 

29-74 

225 

4-7212 

0-6725 

3937 

275-55 

41-66 

236 

4*2375 

1-0406 

2781 

247-32 

64-46 

249 

3-955 

1-478 

433 

230-83 

91-56 

295 

2-495 

3-05 

1 545 

145*62 

188-75 

314 

1-93 

3-7875 

7175 ! 

112-64 

234-63 

362 

0-9408 

5-326 

6-266 

54-91 

329-88 


31. Solubility of ECl with addition of EJSTOo at 17'’*5. (Bodlander.) 

f 


Specific Gravity. 

One Litre of Solution contains Grammes of 

KOI. 

KNO 3 . 

H 2 O. 

1-1730 

293-9 

0 

878-5 

1980 

275-0 

65-8 

856*8 

2100 

273-4 

88-3 

847-6 

2250 

265-3 

124-8 

835-8 

2360 : 

259-8 

1 

148-3 

828-4 

2390 

259-6 

152-2 

826-5 

2388 

259-5 

154-9 

824-3 

2410 

262-4 

153-3 

826-3 


In the last four instances KlSTOa separated out. 
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TABLE LXXIIf. — continued. 

32. Solubility of KNO 3 with addition of KCl at 20'' *5 C. (Bodlauder.) 


Specific 

One Litre of the Solutions contains Grins, of 

Gravity. 

KNO3. 

KCl 


1-1625 

276-8 

0 

885*1 

1700 

243-9 

47-2 

878-9 

1765 

224*4 

77.4 

874-7 

1895 

202-3 

122*3 

864-8 

1983 

189-6 

151-5 

856-9 

2150 

176*7 

196-1 

842-3 

2265 

171-1 

221-7 

834-0 

2400 

167-9 

249-6 

822-4 


33. Solubility of KCl in KOH + aq. at 0 ° C, (Engel.) 


Specific 

Gravity. 

Gramme Molecules per Litre. 

Grammes per Litre. 

KCl 

K 2 O. 

Total 

KCl 

K 2 O. 

1-139 

3-45 

0 

3-45 

256-68 

0 

146 

3-1 

0-2375 

3375 

230-64 

22-33 

153 

2-83 

0-47 

3 

210-55 

44-19 

172 

2-3 

0-99 

29 

171-12 

93*08 

195 

1-8375 

1-506 

3435 

136-71 

141-59 

216 

1-4425 

2*0 

4425 

107-32 

188-04 

239 

1-1425 

2-4625 

6050 

85-00 

231-52 

261 

0-8975 

2*925 

8225 

66-77 

275-00 

294 

0-6275 

3-5125 ^ 

4 14 

46-69 

330-24 


34. Solubility of XaNOg in XaOH + aq. at O'* C. (Engel.) 


Specific 

Gramme Molecules per Litre. 

Grammes 

per Litre. 

Gravity. 

XaNOg. 

XaaO. 

Total. 

XaXOg. 

XaaO. 

1*341 

6-64 

0 

6*64 

563-64 

0 

338 

6-25 

0*2875 

6-5375 

530-53 

17-82 

333 

6-716 

0*61 

6-325 

485-12 

37-79 

327 

4-75 

1*275 

6-025 

403-20 

78-99 

326 

2-95 

2*6 

5-55 

250-41 

161-07 

332 

1-75 

3-9 

5-65 

148-55 

241-61 

356 

1-319 

4-5875 

5-9065 

111-96 

284-19 

401 

0-605 

6-0875 

6-6925 

51-36 

377-12 


35. Solubility of K 2 SO 4 in NH 4 OH + aq 

(Girard.) 



Grammes in 1 Litre Water. 

Grammes in 1 Litre Water. 




K>S04. 

NE,. 

K2SO4. 



0 

108*04 

246-9 

1-40 



60-8 

41*00 

310-2 

0-42 



153-7 

8*28 








TABLE LXXIIg* — ^P reparation of Solutions of known Strengths. 


Percentage of Snb- 
stance in Solution, 

Weight of 
Substance 
to be added 
to 100 parts 
of Water.' 


Percentage of Sub- 
stance in Solution, 

Weight of 
Substance to 
be added to 
100 parts of 
Water. 


Percentage of Sub- 
stance in Solution. 

Weight of 
Substance to 
be added to 
100 parts of 
Water, 


Percentage of Sub- 
stance ill Solution. 

Weight of 
Substance to 
be added to 
100 parts of 
Water. 


1 

1-0101 

99 

26 

35*1351 

74 

51 

104-0816 

49 

76 

316-6667 

24 

2 

2-0408 

98 

27 

36*9863 

73 

52 

108*3333 

48 

77 

334-7826 

23 

3 

3*0928 

97 

28 

38-8889 

72 

53 

112-7660 

47 

78 

354*5455 

22 

4 

4-1667 

96 

29 

40*8451 

71 

54 

117-3913 

46 

79 

376*1905 

21 

5 

5*2632 

95 

30 

42*8571 

70 

55 

121*1111 

45 

80 

400*0000 

20 

6 

6*3830 

94 

31 

44-9275 

69 

56 

127-2727 

44 

81 

426*3158 

19 

7 

7*5269 

93 

32 

47*0588 

68 

57 

132*5581 

43 

82 

455*5556 

18 

8 

8-6967 

92 

33 

49*2537 

67 

58 

138*0952 

42 

83 

488*2353 

17 

9 

9*8901 

91 

34 

51*5152 

66 

59 

143*9024 

41 

84 

525*0000 

16 

10 

11*1111 

90 

35 

53*8462 

65 

60 

150-0000 

40 

85 

566-6667 

15 

11 

12*3596 

89 

36 

56*2500 

64 

61 

156*4103 

39 

86 

614-2857 

14 

12 

13*6364 

88 

37 

58-7302 

63 

62 

163*1579 

38 

87 

670-8615 

13 

13 

14-9425 

87 

38 

61*2903 

62 

63 

169*2703 

37 

88 

733*3333 

12 

14 

16*2791 

86 

39 

63*9344 

61 

64 

177*7778 

36 

89 

809*0909 

11 

15 

17*6471 

1 85 

40 

66*6667 

60 

65 

185*7143 

35 

90 

900*0000 

10 

16 

19*0476 

84 

41 

69*4915 

59 

66 

194*1176 

34 

91 

1011*1111 

9 

17 

20*4819 

83 

42 

72*4138 

5^ 

67 

203*0303 

33 

92 

1150*0000 

8 

18 

21*9512 

82 

43 

75*4386 

57 

68 

212*5000 

32 

93 

1328*5714 

7 

19 

23*4568 


44 

78-5714 

56 

69 

222*5806 

31 

94 

1566*6667 

6 

20 

25'0000 

1 80 

45 

81*8182 

55 

70 

233*3333 

30 

95 

i 1900-0000 

5 

21 

26*5823 

79 

.46 

85*1852 

54 

71 

244*8276 

29 

96 

2400*0000 

4 

22 

28*2051 

78 

47 

88*6792 

53 

72 

257*1429 

28 

97 

3233*3333, 

3 

23 

29*8701 

77 

48 

92*3077 

52 

73 

270-3704 

27 

98 

4900*0000 

2 

24 

31*5789 

76 

49 

96*0784 

51 

74 

284*6154 

26 

99 

9900*0000 

1 

25 

33*3333 

75 

50 

100*0000 

50 

75 

300*0000 

25 






A g 



'S i 



•§ g 



i § 


Weight of 

CC 43 


Weight of 

CQ'43 


Weight of 

!r5 


Weight of 

m *43 


Water to be 



Water to be 



Water to be 

So 


Water to be 

o ^ 


added to 

ee 


added to 



added to 



added to 



100 parts of 

ctf 


100 parts of 

|.2 


100 parts of I 

Ej 


100 parts of 

A *9 

cu 


Substance. 

oi S 
P d 

Sj c3 


Substance. 

P <o 
11 


Substance. 

ii 


Substance. 

8 9 
n -S 



0-1 "w 






Cu 

03 
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The use of the preceding table is self-evident. Thus, if it is required to make a solution 
containing 52 per cent, of any soluble substance by looking for 52 in the first column, we 
find from the second column that we must add 108‘3333 grammes of the substance to 
100 grammes of water; or, by looking for 52 in the thirdr column, we find from column 2 
that we should have to add 92-3077 grammes of water to 100 grammes of the substance. 

If P = percentage of substance in the stronger of two solutions, 
and p = „ „ weaker „ „ 

.% weight of water that must be added to 1 unit weight of the stronger to produce 

p 

the weaker = ~ - 1 ; and weight of substance which must he added to 1 unit weight of 

IP 

the weaker to bring it up to the higher strength = _ 1 . 

For example, a solution of sulphuric acid of 55 degrees Baum4 contains 70 per cent, of 
HoSO^, how much water must he added to every gramme of such solution to reduce it to 
3f degrees Baum4 contained in 36 per cent, H 2 SO 4 ? 

P 7(1 

Here £.-l = ~-.l=0-94 gramme, 
jp 36 ^ 

In 1 gramme of 70 per cent, solution we have *7 gramme of H 2 SO 4 , 

Percentage of H 2 SO 4 in diluted solution = ^ = 36. 

1 0 94 


As there is, in nearly every instance, a change in the total volume when two liquids of 
different densities or constitutions are mixed together, no simple formula can be given for 
diluting or fortifying volumetrically a solution of any given density to produce another of 
a required density : where the percentage of substance held in solution in each case is 
known, as well as the densities, then the calculation can be easily made. 

If P, D, and Y represent respectively the percentage contents, density, and volume of 
a comparatively strong solution ; jp, and the porresponding values for a weaker one ; 
and p, d, and v, those obtained by mixing Y c.cms. of the first and v c.cms. of the second. 


Then, if ?? = 1, we get Y = ; or 1 litre Y- 1000- ^ c.cms. 

D(P-p) 

AndifY=l .•.^; = ?^?::i^;orV=l litre. •.i;=1000?i?^ ...... 

d{v~v) 

And. finally, if 7 = 1 .-. V= j and ; 

ijr-p dr-p 


d p-p 

‘D*P-p 


or v==l litre /, Y“ 1000 .~.;h — L' c.cms., and ?;=1000 ~.^^ — c.cms. 


d"£-p 


(1) 

( 2 ) 

( 3 ) 


Should p become 0, if the second liquid be water ((^= 1 ), then equation ( 1 ) becomes- 


Y=: 


D(P-p) 


; and f or z; =» 1 litre, Y = 


lOOOp 


c.cms .... ( 4 ) 
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( 2 ) becomes v = — E ); and for V = 1 litre, 

P P 

and (3) for v = 1 litre gives lOOO.^K c.cms., and «?= IQQO. c.c 


(5) 

( 6 ) 


For example, if we required to know in what proportions solutions of sulphuric acid of 
density = 1*4, percentage H^iSO^^SO*!!, and density = 1*1, percentage of HoS 04 = 14*35, 
respectively, must be mixed to make up a litre of density 1*3 and percentage 112804 = 39*19, 
we get by equation (3) — 


V-1000. 


v = 1000. 


1*3 39*19-^14*35 
i*4’50*ll- 14-35' 

1*3 50*11-39*19 


• 645*006 c.cms. 


= 360*891 c.cms. 


*1*1*50*11-14*35 

Weight of H 2 SO 4 in y = 645*006 x 1*4 x 0*5011 =452*498 grms. 

„ „ „ ?; = 360*891 X 1*1 X 0*1435= 56*967 „ 

Total =509*465 grms. 

Weight of H 2 SO 4 in 1 litre of 1*3 density = 1000 x 1*3 x 0*3919 = 509*467 „ 

If we desired to find the weights (W and w) of the strong and weak solutions which 
must be put together to make up 1 litre of the medium, we get — 


W = 1000d.-2 — P grms. 
P-p 


and w= lOOOd .? — ^ grms, 




■j 


and when p = 0, (7) becomes- 


W = 1000d| 


w— lOOOd. 


P-p 


( 7 ) 


( 8 ) 


The volume and density of a mixture of solutions can only be ascertained by experiment 
or by reference to tables giving the results of actual trials. 


TABLE LXXIIh. — E elations of Solubility to Pressure, Temperature, etc. 

Sorby, investigating the influence of pressure on solubility, obtained the following 
results : — 


Substance. 

a 

b 

c 

d 

Ammonium chloride, . 

LO 

164 

-1*045 

-0*638 

Sodium chloride, .... 

13*57 

97 

+ 0*407 

+ 0*419 

Copper sulphate, .... 

4*83 

60 

1*91 

3*183 

Potassium ferricyanide, . 

2*51 

86 

0*288 

0*395 

Potassium sulphate, .... 

31*21 

63 

1*84 

2*914 

Potassium ferrocyanide, . 

8*90 

66 

1*64 

2*845 
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TABLE LXXIIh. — continued, 

a = Increase of volume of salt in crystallising out of saturated solution, expressed in 
percentages of the solid salt, ^ 

h = Pressure in atmospheres. 

c = Percentage increase of solubility under pressures given in h (originally dissolved 
salt = 100). 

c? = Corresponding increments under pressure of 100 atmospheres. 

From these he deduces the expression : — 

S^=S„+l^, 

^ m 

where m is a function of the mechanical equivalent of the force of crystallisation. 

K. lordlier obtained the following values for the amount of salt dissolved in 100 parts 
of water under various pressures and at various temperatures 


(1) Sodium Chloride. 


p in atmos. 

f = 0^ 

9 ° 

15 ° 

20 ° 

25 ° 

30 ° 

1 

35*59 

35-72 

35-70 

35-78 

35*81 

36-01 

20 

35-79 

35*84 

35-84 

35-82 

35-99 

36-10 

40 

35-95 


35*87 





( 1 «) Sodium Sul phate . 


JP 


15 ° 

1 

4*60 

1-2-76 

20 

4-74 

11-88 

30 


11-77 

40 


11-53 


(IJ) Potassium Sulphate. 


P 

j 5 = 0 ° 

15°-5 

16°-2 

1 

7*31 

10-19 

10-32 

20 

7*68 

10-43 

10-54 

30 

7-69 
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TABLE LXXIIh. (2). 

The expressions for the relations between solubility and temperature are practically all 
empirical. In the following, = weight of substance dissolved in 100 grammes of water at 
temperature t ° : — 


Substance, 

Range of 
Temp. 


Authority. 

XH4CI, .... 

0 ° to 100 ° 

29-7 + 0‘35j{ + 0-00125252 


100 -116 

29-7 + 0-S218< + 0-001542«‘-^ 


LiCl, 

0-65 

63-7 + 0-949«-0-006<^ 


NaCl, 

0-100 

35-5 + 0-026§i+0 + 0 -Osl oSi® 


above 20° 

34-359 + 0-052725 

Coppet. 


0°- 10° 

35'7 + 0-024< + 0-0,2i!2 

Mendelejeff. 


0 -100 

33 -63 + 0-007SS9(i: - 4) + 0 -OjS 1 13(i! - 4)^ 

AndrejB. 

KCl, ..... 

-11-92 

28 *51 + 0*283725 

Coppet. 

-90 -no 

25-79 + 0-22863i! + 0-03416«2 


0 -100 

28-5 + 0*29^ 

Gerardin. 

OaCla, 

0-40 

4S-6 + « + 0-Olk‘'* 


41 - 59 

70 + 25 



60 -100 

66 + l-35«-0-005J® 


SrClo, 

0-120 

44-2 + 0-3914« + 0-00186<2 


BaClo, . . . . 

0 -105 

30*62^-0*271125 

Gay-Lussac. 

0-40 

30*9 + 0*235^ + 0*0325^2 


41 - 80 

30*9 + 0*221325 + 0*036252 


CuCla, 

81 -105 

30*9 + 0*2*27825 + 0*035125252 

41*4 + 0*10525 

Reicher and 



Deventer. 

K2BtCIgj .... 

0 -100 

074 + 0-0128«+0-0331 6i2 


CsaPtOlg, .... 

0 -100 

0-024 + 0-00259«+0'0594«® 


XH4Br, 

0-100 

57-92 + 0-855i!-0-0025!!2 


LiBr, 

0-82 

143 + l-79<-0-0068«2 


XaBr, 

above 44° 

110-34 + 0-1075i 


- 25°- 0° 

79-5 + 0-4« 



0-100 

79-S + 0'414« + 0'00632i'“ 


KBr 

0 -no 

54-43 + 0-5128i! 

Coppet, 

> 3 

KI, 

-23 -114 

126-23 +0-8088« 


0 -117 

128 + 0-818< 


NH4XO3, .... 

0-70 

97 + 3 -9869i + 0-01 976«= + 0 -0.jl 55«3 


NaKOg, 

0 -100 

73 -9 + 0-479* + 0-0056!:'^ 


0-68 

67-5 + 0-87* 1 

Mendelejeff. 

KXO3, 

0-100 

13-3 + 0-607* + 0-0173*2 

0-100 

13 -3 + 0 -674* + 0 -017 17*2 + 0 -0586*2 

a 

AgXOs, .... 

0-100 

122 + 7* 


Sr(X03)2, .... 

0 -31°*3 

39-54 1-503* + 0-003*2 


31°-3-100° 

87-43 + 0-07*+0-0s6*2 


Ba(N03)2, .... 

0-102 

5 + 0-186* + 0-00112*2 


Pb(K03)2, .... 

0- 23 

36-5 + 0-79* 



24 - 44 

36*5 + 0*83^ 



45 -105 

36-5 + 0*90825 


(XH4)2S0, .... 

0 -109 

76 -4 + 0*230^^ + 0*039^252 


IjioS04 j ..... 

0-100 

35-34 -0*04.125 -0*0387^2 


K2B04, 

0-50 

8*5 + 0 * 102 ^ + 0*0388252 


50- 90 

15'8 + 0*2(i-50) 



0 -101 

8 *36 + 0 *174125 

Gay-Lussac. 

MgS04, 

0-108 

26-9 + 0*46925 
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TABLE LXXIIh. (2) — eontimed. 


Substance. 

Range of 
Temp. 


Authority. 

MnS 04 , .... 

0"- 40° 
40 ~ 54 
64 ~ 83 

55 -4 + 0-5675« + 0 ■03lS75i'' - 0-03l76i:» + 0 -O^nUi 
73-l+0-158(i-40) 

61 '5 constant 


FeSO., 

0°-68°*5 

7-9 + 0-8127<+0-001436«® 


C 0 SO 4 , 

0°-106° 

24-48 + 0-48< + 0-OOK2 


KiS 04 , 

0-108 

29-24 + 0-468« + 0-0,765«2 


CuSo7, 

0-104 

16 + 0-125<+0-0046i^ 


2 : 11804 ; 

0-39 

44-{-0*62: + 0*002625--^ 


NaHCbg, .... 

0-60 

6-90 + 0 - 12 l 6 < + 0 ' 036 t 2 


KHCOa, .... 

0-70 

19-60 + 0-3^^ 


KCIO 3 , 

0- 35 

3-2 + 0-109Z+0-0043<“ 

Blarez. 

KoCi' 04 , .... 

0-100 

58-90 + 0'202f5 


(]!?H 4 )oCo 04 , .... 

20 -100 

6-616 - 0-10155«*f 0-0037874“ 

Olaessen. 

HaBOg',." .... 

0-100 

1-94 + 0 -0636364 + 0-00166084“ - 0 -0516044“ 

Bitte. 

C 4 HRO 4 (Succinic acid), . 

0 ° -5-75° -5 

2-83 + 0-15830914 + 0 -0,372634“ + 0 -0,10641 4, 

Miczynshi. 

Oa(HCOO)o, .... 

0 °- 80° 

16-29784 + 0-03229(4 - 0-8) - O'0, 1254(4 - 0-8)“ 

Krasnicki, 

Ba(HCOO);, .... 

1-76 

-27-7744 + 0-0236743(4 - 1) + 0 -0,63622(4 - 1)“ 

- 0 - 0460122 ( 4 - 1 )“ 


Ag-CHaCOO, 

0-76 

0-6964 + 0 -012024 + 0 -031334“ 


Ca(OH 3 COO) 2 , . 

1-80 

37-8512 + 0-2675(4 - 1) + 0-0a58845(4 - 1)“ 

-0-04475576(4-1)“ 

}f 

Ba(CH 3 COO) 2 , . 

0-80 

58-473 + 0-65067(4 - 0-8) - 0-025431(4 - 0-8)“ 

>» 

Ag. 0 aH 5000 . . . . 

0-79 

0-5238 + 0-0171938(4 - 0-7) - 0-047646(4 - 0-7)a 
+ 0-0512601(4- 0-7)“ 

Raupeiistrauch, 

Ca(C 2 H 5 COO) 2 , . . . 

0-79 

41 -2986 + 0 -11 196(4 - 0-2) + 0 -0485065(4 - 0 -2)“ 

+ 0-05ll7907(4-0-2)“ 

Krasnicki. 

BaCOQHsCOO)^, . . . 

0-80 

48-2071 + 0-371205(4 - 0 - 6 ) - 0-0315587(4 - 0 - 6 )“ 


AgCsH^OOO (tz), . . . 

0-66 

0-366 + 0 -0a51572(4 - 0 ' 6 ) + 0 - 04498771(4 - 0-6)“ 

Raupenstr^iuch, 

.^SC/gilii^COO ('i)j . . 

0-78 

0-8008 + 0-02757805(4 - 0 - 6 ) + 0-0420289(4 - 0-6)“ 
+ 0-Ob734379(4-0-6)“ 


Ca(C 3 H 7 COO) 2 (^),. . . 

1 - 80 

20-383 + 0-080609(4 - 1) + 0-0366217(4 - 1)“ 

Sedlitzky. 

Ag 04 H.C 0 O (?i), . 


0 -2294 + 0-002668(4 - 0-3) + 0-047543(4 - 0 -3)“ 

>) 

Ag(GH 3 ) 20 HCHoC 00 , . 

0-80 

0-1774 + 0-003349(4 - 0'2) + 0 056628(4 - 0 -2)“ 

> j 

AgCH 3 CH 2 CH(CH 3 )COO, . 

1 - 80 

1-1116 -0-0s2978(4-l) + 0 032105 ( 4 - 1 )“ 

>> 

Ag(CH 3 ) 3 C.COO, . . . 

Oa(C4H9COO)2 («), 


1 -1038 + 0 -0,51 3 1(4 - 1 ) + 0 -04461 2(4 - 1 )“ 

10-238 - 0-07643(4 - 0-3) + 0-036293(4 - 0-3)“ 

Stiassny. 

Oa{(CH3)2CHOH2COO}3, . 

0-80 

18-429 + 0-105138(4 - 0-2) - 0-0210907(4 - 0 - 2 )“ 

>> 

C»{CH 30 H 2 CH(CH 3 )C 00 } 3 , 
Ba( 04 HsC 00)2 (n), 

0-80 

28-9822 + 0-33186(4 - 0-6) -0-024417(4 - 0-6)“ 
21-658 - 0-1-2848(4 - 0-3) + 0-001767(4 - 0-3)“ 
0-07768 + 0-0,82684 + 0 043 1 2134“ 

» 

AgOaHuOOO («),. . . 

0-70 

Keppich. 

AgCOsHalaOHOOO, . . 

0-74 

0-102 + 0 - 03847 ( 4 -0-7) + 0 - 0488 ( 4 -0-7)“ 

n 

AgCH 30 H 2 . 0 H 2 CH(CH 3 )C 00 , 


0-51166 + 0-02172(4 - 1) + 0-041512(4 - 1)“ 

Sticlit. 

Oa{ 03 HrCHCCHs)COO} 2 , . 

0-75 

16-4994 - 0 -08376(4 - 1) + 0-04642 4(4 - 1)“ 

,, 

CaCCsHiiCOO)^ W, . 

2-727 - 0 -01476(4 -0-7) + 0-03‘2207(4 - 0-7)“ 


Ca{(C 2 H 5 ) 2 GHC 00 } 3 , . . 

0-72 

30-119 - 0-2617(4 - 0 -7) + 0 021498(4 -0-7)“ 

}} 

Ba(05HiiC00).3 (M), . . 

0-63 

9-47 - 0-08975(4 - 0-5) + 0-0al4983(4 - 0-5)“ 

) ) 
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TABLE LXXIIh. (3). 

In the following results obtained by Etard, denotes the weight of the dissolved 


substance in 1 00 parts by weiglit o^f solution. 


Substance. 

Range of 
Temp. 

S* 

Authority. 

KaOl, 


26-4 + 0-0248i5 

Etard. 

KOI/ 

~90 -110 

20-6 + 0-1445((: + 90) 

»> 

CaCls, 

-18- 6 

82-0 + 0-2148(i! + 18) 

f) 


50 -120 

54-5 + 0-0755(«-50) 

>> 

XaBr, ..... 

- 20 - 40 

40-0 + 0-1746(4+20) 

>> 


50 -150 

52*3 + 0-0125(^-50) 

if 

KBr, 

0-40 

34‘5 + 0*24202f 

>> 


30 -120 

41-5 + 0T378(«-30) 

a 

Nal, 

0-80 

61-3 + 0-1712J 

if 


80 -160 

75-0 + 0-0258(«-80) 

ft 

KI, 

0-166 

56-8 + 0*122025 


NaNOa, .... 

-15-64 

36-0 + 0'2784(i + 15) 

ft 


64 -313 

58-0 + 0-1686(<-64) 

if 

ENOs, 

10- 69 

17-0 + 0-711S(<-10) 

f t 


69 -125 

59-0 + 0 375(i!-69) 

ff 


125 -338 

80-0 + 0-938(i!-125) 

. *» 

AgNOa, .... 

55 -198 

81-0 + 0-1328(i-55) 

tf 

BaCNOa)^ 

0-210 

4'6 + 0-2000t 

if 

KClOa 

0-42 

2*6 + 0*200025 

ti 


42 -171 

ll-0 + 0-3706(«-42) 

if 


171 -350 

59-0 + 0-2186(i-171) 

if 

Iil 2 S 04 , .... 

-20“-10“*5 

18-5 + 0-8421(^ + 20) 

if 


- 10'' *5-100° 

26-5 -0-0274(^ + 10*5) 

ff 

K 2 S 04 , ..... 

0°-163" 

7*5 + 0 107015 



163 -220 

25 constant 

if 

Eb 2 S 04 , .... 

0-49 

26*5 + 0*295915 

ff 


49 -170 

41-0 + 0-0661(25-49) 

ff 

MgS 04 , .... 

0 -123 

20*5 + 0-227625 

f } 


123 -190 

48*5-0-4403(25-123) 

if 

M 11 SO 4 , .... 

-8 - 67 

30-0 + 0*28-28(« + 8 ) 

ff 


57 -150 

48-0-0-4585(25-57) 

f > 


at 161“ 

0 

ff 

FeS 04 , 

- 2“- 65“ 

13-5 + 0*3788(/+2) 

> > 


65 - 98 

37*5 constant 

j, 


98 -166 

37-5-0*6685(^-98) 

>5 


at 156“ 

0 


CUSO 4 , 

- 2 °- 55“ 

ll *6 + 0-2614(« + 2) 

> 3 


55-105 

26*5 + 0-3700(25-55) 

33 


105 -190 

45-0-0-0293(25- 105) 

5 5 

Z 11 SO 4 , 

-5 - 81 

27*6 + 0-2640(25 + 5) 

>3 


81 -175 

50*0-0*2244(^-81) 

>3 

CdS 04 , .... 

0-68 

35-7 + 0*2160i5 

») 


68 -200 

50*6-0*3681(25-68) 

J3 


at 215“ 

0 

Babo & Portele. 

KHO 4 H 4 O 6 , .... 

0 “- 100 “ 

0*351 +0*02151^ + 0-0355^2 


0 -100 

0*369 + 0-0356925--2 

Blarez. 

SeOa, 

-3-36 

45*0 + 0*7692(25 + 3) 

Etard. 

Oane sugar, .... 

0-100 

64 *1835 + 0 *1347725 + 0 *035307252 

Herzfeld. 


In alcohol S^ — weight of salt in 100 parts alcohol. 

XH^Cl, . * . . 9*80 + 0-351i+0*00024«2 (Sp, Gr. of Alcohol 0-939) 


If c denote the weight of alcohol contained in 100 parts of an aqueous solution of alcohol, 
then the weight of BaClg dissolved by 100 parts of such solution will be 
30-25 - 0*7021c + 0‘00479c-2 - 
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TABLE LXXIIh. (4). 

Nordonskjold gives : — 

dS=:l>Sd(, or^ = Mf; 
b 

and therefore, 

= + a, 

where a and h are constants. A more satisfactory form is 

LoggS^ = a + 

The values of the constants are given as follows for the undermentioned salts 


Substance. 

a 

b 

c 

NH^Cl 

-0-5272 

+ 0-5483 

-0-1732 

NaCl 

-0-4484 

+ 0-0105 

+ 0-0319 

KCl 

-0*5345 

+ 0*3790 

- 0-0900 

BaClg 

-0*5084 

+ 0-3413 

-0-0658 

NaNOj 

-0-1364 

+ 0-3892 

-0-0030 

KisrOg 

-0*8755 

+ 0-2003 

-0*7717 

Ba(N 03)2 

-1-2793 

+ 1-2495 

- 0‘4307 

KClOg 

-1*4776 

+ 1-7834 

-0-5555 

KgSO, 

-1*1061 

+ 0-8117 

-0-3245 

KgCrO^ 

-0*2-219 

+ 0*1741 

-0-0445 
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TABLE LXXIIIa. — S olubility, etc., of G-ases in Water 0®-100'’. (Winkler.) 



Hydrogen. 



Nitrogen. 

Oxygen, 

Air.* 


) 8 . 


) 3 . 

^ 1 * 

i8. 


/ 8 . 


oc. 

0-02148 

0-02135 

0-02348 

0-02334 

0*04890 

0-04860 

0-02882 

0*02864 

1 

02126 

02112 

02291 

02276 

04759 

04728 

02809 

02791 

2 

02105 

02090 

02236 

02220 

04633 

04601 

02739 

02720 

3 

02084 

02068 

02182 

02166 

04512 

04479 

02671 

02652 

4 

02064 

02047 

02130 

02113 

04397 

04362 

02606 

02585 

5 

02044 

02026 

02081 

02063 

04286 

04250 

02544 

02522 

6 

02025 

02006 

02032 

02013 

04181 

04142 

02483 

02460 

7 

02007 

01987 

01986 

01966 

04080 

04040 

02426 

02401 

8 

01989 

01968 

01941 

01920 

03983 

03941 

02370 

02344 

9 

01972 

01950 

01898 

01877 

03891 

03847 

02316 

02291 

10 

01955 

01932 

01857 

01834 

03802 

03756 

02265 

02238 

11 

01940 

01915 

01819 

01795 

03718 

03670 

02218 

02189 

12 

01925 

01899 

01782 

01758 

03637 

03587 

02171 

02142 

13 

01911 

01883 

01747 

01722 

03560 

03507 

02128 

02097 

14 

01897 

01867 

01714 

01687 

03486 

03431 

0-2086 

02053 

15 

01883 

01851 

01682 

01654 

03415 

03358 

02046 

02012 

16 

01869 

01836 

01661 

01622 

03347 

03288 

02007 

01972 

17 

01856 

01821 

01622 

01591 

03283 

03220 

01971 

01933 

18 

01844 

01806 

01594 

01562 

03220 

03155 

01935 

01896 

19 

01831 

01792 

01567 

01534 

03161 

03093 

01902 

01861 

20 

01819 

01777 

01542 

01507 

03102 

03031 

01870 

01827 

21 

01805 

01761 

01519 

01482 

03044 

02970 

01839 

01794 

22 

01792 

01746 

01496 

01457 

02988 

02911 

01809 

01762 

23 

01779 

01730 

01473 

01433 

02934 

02853 

01780 

01731 

24 

01766 

01715 

01452 

01410 

02881 

02797 

01752 

01701 

25 

01754 

01700 

01432 

01387 

02831 

02743 

01726 

01672 

26 

01742 

01686 

01411 

01365 

02783 

02691 

01699 

01643 

27 

01731 

01670 

01392 

01344 

02736 

02641 

01674 

01616 

28 

01720 

01656 

01374 

01323 

02691 

02592 

01651 

01589 

29 

01709 

01642 

01356 

01303 

02649 

02545 

01628 

01564 

30 

01699 

01630 

01340 

01284 

02608 

02500 

01606 

01539 

31 

01692 

01618 

01321 

01263 

02572 

02459 

01584 

01514 

32 

01685 

01606 

01304 

01243 

02537 

02419 

01563 

01490 

33 

01679 

01596 

01287 

01224 

02503 

02380 

01542 

01467 

34 

01G72 

01585 

01270 

01204 

02471 

02342 

01522 

01443 

35 

01666 

01574 

01254 

01185 

1 

02440 

02306 

01503 

01420 


* Calculated from nitrogen and oxygen. 
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TABLE LXXIIIa. — conUnued. 



Hydrogen. 

Nitrogen, 

Oxygen. 

Air.* 


i3. 

i3i. 

J8. 

Bj. 

iS. 

^1- 

)3. 

^1* 

36 

0*01661 

0*01564 

0*01239 

0-01167 

0*02410 

0-02270 

0*01485 

0*01398 

37 

01657* 

01554 

01224 

01149 

02382 

02236 

01467 

01377 

38 

01652 

01544 

01210 

01131 

02355 

02203 

01450 

01356 

39 

01648 

01535 

01196 

01114 

02330 

02171 

01434 

01336 

40 

01644 

01525 

01183 

01097 

02306 

02140 

01419 

01316 

41 

01640 

01515 

01171 

01082 

02280 

02107 

01404 

01297 

42 

01635 

01504 

01160 

01067 

02256 

02075 

01390 

01279 

43 

01631 

01493 

01149 

01052 

02232 

02043 

01376 

01260 

44 

01627 

01482 

01139 

01037 

02209 

02012 

01364 

01242 

46 

01624 

01476 

01129 

01023 

02187 

01981 

01351 

01224 

46 

01620 

01460 

01120 

01009 

02166 

01952 

01340 

01207 

47 

01617 

01449 

01111 

00995 

02145 

01922 

01328 

01190 

48 

01614 

01437 

01102 

00982 

02126 

01894 

01317 

01173 

48 

01611 

01426 

01094 

00968 

i 02108 

01865 

01307 

01156 

60 

01608 

01413 

01087 

00955 

02090 

01837 

01298 

01140 

51 

01607 

01402 

01079 

00942 

02073 

01810 

01288 

01124 

62 

.01606 

01392 

01072 

00929 

02057 

01782 

01279 

01108 

63 

01606 

01381 

01065 

00916 

02041 

01755 

01270 

01092 

54 

01605 

01369 

01058 

00902 

' 02026 

01728 

01261 

01075 

65 

01604 

01356 

01051 

00889 

02012 

01701 

01253 

01059 

56 

01603 

01343 

01045 

00876 

01998 

01674 

01245 

01043 

57 

01602 

01329 

01039 

00862 

01984 

01646 

01237 

01027 

58 

01602 

01316 

01033 

00849 

01971 

01619 

01230 

01011 

59 

01601 

01302 

01027 

00835 

01958 

01592 

01222 

00994 

60 

01600 

01287 

01022 

00822 

01946 

01565 

1 01216 

00978 

61 

J> 

01272 

01016 

00808 

01933 

01536 ' 

01209 

00961 

62 

JJ 

01256 

01011 

00794 

01921 

01508 

01202 

00944 

63 

5> 

01240 

01006 

00780 

01909 

01479 

01196 

00927 

64 

5J 

01223 

00901 

00765 

01897 

01450 

01189 

00909 

65 


01206 

00996 

00751 

01885 

01421 

01183 

00892 

66 

JJ 

01188 

00992 

00736 

01874 

01392 

01177 

00874 

67 

5> 

01169 

00987 

00722 

01863 

01362 

01171 

00866 

68 

JJ 

01150 

00983 

00707 

01853 

01332 

01166 

00838 

69 

JJ 

01130 

00980 

00692 

01843 

01301 

01161 

00820 

70 

JJ 

01109 

00976 

00676 

01833 

01270 

01156 

00801 


Calculated from nitrogen and oxygon. 
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TABLE LXXIIIa. — continued. 



Hydrogen. 

• 

nitrogen. 

Oxygen. 

Air.* 



^1- 


iSi- 

6. 

)3i. 

i3. 

^1* 

71 

0*01600 

0*01087 

0*00973 

0-00661 

0*01824 

0*01239 

0*01152 

0-00782 

72 


01065 

00970 

00645 

01815 

01208 

Q1147 

00763 

73 


01041 

00968 

00630 

01807 

01176 

01144 

00745 

74 


01017 

00965 

00614 

01799 

01144 

01140 

00725 

75 

jj 

00992 

00963 

00597 

01792 

01111 

01137 

00705 

76 


00966 

00961 

00581 

01785 

01078 

01134 

00685 

77 


00939 

00960 

00564 

01778 

01044 

01132 

00665 

78 


00912 

00959 

00546 

01772 

01010 

01130 

00643 

79 


00883 

00958 

00528 

01766 

00975 

01128 

00622 

80 

jj 

00853 

00957 

00510 

01761 

00939 

01126 

00600 

81 


00822 

00956 

00491 

01766 

00902 

01124 

00577 

82 


00790 

00956 

00472 

01752 

00865 

01123 

00555 

83 


00767 

00955 

00452 

01748 

00827 

01122 

00531 

84 


00723 

00955 

00432 

01743 

00788 

01120 

00507 

85 

>> 

00688 

00954 

00410 

01739 

00748 

01119 

00481 

86 

jj 

00652 

00954 

00388 

01736 

00707 

01118 

00455 

87 

}> 

00614 

00953 

. 00366 

01732 

00665 

01117 

00429 

88 


00575 

00953 

00343 

01729 

00622 

01116 

00402 

89 


00535 

00952 

00318 

01726 

00577 

01115 

00372 

90 

J5 

00494 

00952 

00294 

01723 

00532 

01114 

00344 

91 


00451 

00951 

00268 

01720 

00485 

01113 

00314 

92 

j ) 

00407 

00951 

00242 

01717 

00437 

01112 

00283 

93 

J) 

00361 

00950 

00215 

01716 

00387 

01111 

00251 

94 

j J 

00315 

00950 

00187 

01712 

00337 

OHIO 

00219 

95 

JJ 

00266 

00949 

00158 

01710 

00284 

01109 ! 

00184 

96 

}J 

00216 

00949 

00128 

01708 

00231 

01108 

00150 

97 

J J 

00164 

00949 

00098 

01706 

00175 

01108 

00114 

98 

JJ 

00111 

00948 

00066 

01704 

00119 

01107 

00077 

99 

JJ 

00056 

00948 

00034 

01702 

00060 

01106 

00039 

100 

J? 

00000 

00947 

00000 

01700 

00000 

01105 

00000 


^ = Absorption coefficient —voluine of gas (reduced to st. temp, and pressure) absorbed by 1 litre of water 
when pressure of gas outside liquid is 760 mm. 

= Solubility of gas = volume of gas (corrected as above) absorbed by 1 litre when total pressure is 
^ 760 

760 mm. i8 = ^ 76^ » jD = tension of aqueous vapour at t, 

* Calculated from nitrogen and oxygen. 
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TABLE r.yyTT Tn.— Coefficients of Absorption of various Gases in Water. 


Gas. 

Temperature. 

$ 

• 

Authority. 

Air, . 

15 “ a 

0-05 

de Sansstire 


24-05 

01748 

Winkler 


0 

024706 

Bunsen 

Ammonia, . 

0 

1177-3 

Sims 


0 

1049-6 

Carius 


0 

1050 

Bunsen 


0 

1270 

Berthelot 


0 

1146 

Roscoe and Dittmar 


0 

1299*6 

Raoult 


10 

670 

Davy 


15 

450 

Dumas 

Carbon dioxide, . 

0 

1-7572 

Rogers 


0 

1-7967 

Bunsen 


0 

1-797 

Wroblewski 


12‘43 

1-086 



15*2 

1*0121 

Setschenow 


17 

0-9519 

jj 


17-1 

0*9610 



18-38 

0-8960 



19-3 

0*8860 

») 


21 

0*8380 



23 

0-7980 

)) 


37-3 

0-5690 

3J 


37*29 

0*5629 

Bohr and Book 


100 

0-2438 

jj 


39 

0-5283 

Luntz 


39-2 

0-5215 

)) 

Carbon monoxide, 

1 

0*02 

Davy 


0 

0*032874 

Bunsen 


0 

0-03537 

Winkler 

Chlorine, 

0 

1-43 

Gay-Lussac 


3 

1-52 

JJ 


6-5 * 

2*08 

3> 


7 

2-17 

1 JJ 


8 

3-04 

JJ 


10 

3-00 

j j 


17 

2-37 

j) 


35 

1*61 

?> 


50 

1-19 

J J 


70 

0-71 

JJ 


100 

0-15 

J J 


8 

3*04 

Pelouze and Fremy 


50 

1-09 

JJ 

Goodwin 


6-9 

2-2931 


8-4 

2-5469 

JJ 


9-3 

2-7135 

J J 


10-1 

2*8741 
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TABLE LXXIIIc.' — cmtinued. 


Gas. 

Temperature. 

* 

3 

Authority. 

Chlorine, .... 

11-2“ C. 

2*7267 

Goodwin 


13-7 

2*5079 

53 


21-7 

2-0422 

35 


32*1 

1-6766 

55 


36-7 

1-3802 

53 


0 

3-0362 

Schbnfeld 

Hydrogen, .... 

0 

0-0193 

Bunsen 

0 

0-2153 

Timofejeff 


0 

0-203 

Bohr and Bock 


0 

0*2148 

Winkler 

„ antimonide, . 

10-5 

0-00412 

Jones 

„ arsenide, 

? 

0-2 

Gmelin 

5 , bromide, 

10 

600 (about) 

Berthelot 

,, chloride, 

ord. temp. 

400 to 500 

Dalton 

0 

480 

Davy 


0 

480 

Berzelius 


20 

417-822 

Thomson 


-12 

560 

Berthelot 


0 

500 

55 


+ 20 

440 

55 


15 

480 

Hager 


0 

525*2 

Deicke 


4 

494-7 

55 


8 

480-3 

55 


12 

471-3 

55 


14 

462-4 

55 


18 

451-2 

55 


18*25 

450-7 

55 


23 

435-0 

55 

„ iodide, . 

10 

450 

Thomson 

10 

425 

Berthelot 

„ phosphide, (a) 


0-125 

Davy 

(a) 


0-1122 

Dybkowsky 

(/5) . 


0-018 

Gengembre 

m • 


0-025 

Davy 

(/5) . 


0*0214 

Henry 



0*255 

Eaymond 

,, sulphide, 

10 

1-08 

Henry 

11 

3 

Gay-Lussac and Thenard 


15 

2-53 

de Saussure 


ord. temp. 

3-66 

2-5 

Thomson 

Dalton 


0 

4-3706 

Schonfeld 

Nitrogen, . . , , 

15-5 

0-0147 

Henry 

ord. temp. 

0-0156 

Dalton 


0 

0-020346 

Bunsen 


0 

0-02440 

Dittmar 
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TABLE LXXIIIo.— cow^w«ec^. 


Gas. 

Temperature. 

$ 

m 

Authority. 

Nitrogen, .... 

0“ C. 

0-02421 

Hamberg 


0 

0-02388 

Bohr and Bock 


0 

0-02348 

Winkler 

Nitric oxide, 

ord. temp. 

0-1 

Davy 



0-05 

Henry 



0-037 

Dalton 


0 

0-07381 

Winkler 

Nitrous oxide, 

ord. temp. 

0-78 

Henry 



0-80 

Dalton 


o' 

1-03521 

Bunsen 

Oxygen, .... 

ord. temp. 

0-037 

Pelouze and Freiny 



0-046 

Otto-Graham 


o' 

0-04114 

Bunsen 


0 i 

0-04116 

Bansen and Pauli 


0 1 

0-04903 

Dittmar 


0 

0-04961 

Bohr and Bock 


0 

0-04890 

Winkler 


6*4 

0-041408 

Timofejeff 


12*6 

0-036011 


Ozone,. , • . . 

1 to 2-5 

0-00511 -i under low 

Carius 


}} 

0-02816 /pressure. 

» j 


1 

0-834 

»» 

Snlplaur dioxide, . 

18 

30 

Davy 


ord. temp. 

20 

Dalton 



43-78 

de Saussure 



33 

Thomson 


20 

50 

Pelouze and Premy 


0 

79-789 

Schdnfeld 


TABLE LXXIIId.— A bsorption of Gases by Water under various Pressures. 

(1) Coefficieats of Absorption of the Constituents of Dry Air. 
(Calculated from the Data of Roscoe and Lunt, etc.) 


t 

Volume of Gas at 0° under 760 mms. Pressure absorbed 
by one Volume of Water. 

Percentage 
of Oxygen. 

Centimetre Cubes 
of N absorbed by 

1 Litre (Hamberg). 

Nitrogen. 

Oxygen. 

Sum (N + 0). 

0°C. 

0-02238 

0-00986 

^ 0-03224 

30-58 

19-14 

1 

02139 

00963 

03102 

31-04 

18-66 

2 

02048 

00941 

02989 

31-49 

18-20 

3 

01964 

00920 

02884 

31-90 

17-76 

4 

01887 

00899 

02786 

32-27 

17-34 

5 

01816 

^ 00879 1 

02695 

32-61 

16-93 

6 

01751 

00859 1 

02610 

32-91 

16-54 

7 

01693 

00840 

02533 

33-16 

16-16 
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TABLE LXXIIId. — continued. 


t 

Volume of Gas at O'’ under 760 mms. Pressure absorbed 
by one Volurge of Water. 

Percentage 
of Oxygen, 

Centimetre Cubes 
of N absorbed by 

1 Litre (Hambeig). 

Nitrogen. 

Oxygen. 

Sum (N+O). 

a 

0*01639 

0*00822 

0*02461 

33*41 

15*81 

9 

01591 

00804 

02395 

33*57 

15*47 

10 

01547 

00787 

02334 

33-72 

15*14 

11 

01507 

00770 

02277 

33*81 

14*83 

12 

01471 

00754 

02225 

33*84 

14*53 

13 

01439 

00739 

02178 

33-92 

14*25 

14 

01410 

00724 

02134 

33-93 

13-98 

15 

01383 

00709 

02092 

33*90 

13*72 

16 

01358 

00695 

02053 

33*85 

13*48 

17 

01336 

00681 

02017 

33-76 

13*25 

18 

01315 

00668 

01983 

33*69 

13*03 

19 

01295 

00656 

01951 

33*62 

12*82 

20 

01276 

00644 

01920 

33*54 

12*63 

21 

01257 

00632 

01889 

33*46 

12*45 

22 

01238 

00621 

01859 

33*40 

12*27 

23 

01219 

00611 

01830 

33*39 

12*10 

24 

01199 

00601 

01800 

33*39 

11*95 

25 

01178 

00591 ' 

01769 

33*40 

11*81 


(2) Number of Centimetre Cubes of Nitrogen absorbed from the Atmosphere 
by one Litre of Water under 760 mms. Pressure, 


t 

Pure Water, 

Sea Water, 

Bunsen. 

Roscoe and 
Lunt. 

Dittmar. 

Hamberg. 

Tumoe. 

Dittmar. 

Hamberg. 

0 “ C. 

16*09 


19*29 

19*14 

14*40 

15*60 

14*85 

5 

14*18 


17-09 

16*93 

13*25 

13*86 

13*32 

10 

12-70 

15-47 

15*36 

15*14 

12*10 

12*47 

12*06 

15 

11-67 

13-83 

13*95 

13*73 

10*95 

11*34 * 

11*04 

20 

11-08 

12-76 

12*80 

12*63 


10*41 

10*25 

25 


11-78 

11*81 

11*80 


9*62 

9*62 


(3) Centimetre Cubes of N and O absorbed from Atmosphere by one Litre of Water 
under 760 mms. Pressure. (Petterson and Sond^n.) 


t 

C.cms. N. 

C.cms. 0. 

Percentage 0. 

0 ° c. 

19*53 

10-01 

33*88 

6 

16*34 

8*28 

33*60 

6*32 

16*60 

8-39 

33*35 

9*18 

15*58 

7-90 

33*60 

13*70 

14*16 

7-14 

33*51 

14*10 

14*16 ' 

7-05 

33*24 
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,E (continued. 


y of Ammonia in Watfer. (Sims.) 


At 20" 

0. 

O 

’C. 

At 100° 0. 

1 

G 

9 

G 

g 

G 

119 

1*513 





141 

337 

0-052 

0*497 



158 

200 

064 

490 



173 

095 

076 

483 



187 

017 

088 

476 



202 

0*962 

099 

470 



207 

918 

109 

462 



232 

881 

120 

454 



266 

810 

145 

440 



296 

750 

168 

426 



325 

705 

191 

414 



353 

670 

211 

402 



378 

638 

232 

399 



403 

612 

251 

382 



425 

587 

269 

372 



447 

566 

287 

363 



4*70 

550 

304 

355 



492 

534 

320 

347 1 

0*068 

0-074 

514 

521 

335 

339 

073 

074 

518 

518 

338 

338 

074 

074 

535 

504 

349 ' 

332 

078 

074 

556 

497 

363 

325 

083 

074 

. 574 

485 

378 

319 

088 

074 

594 

475 

391 

313 

092 

073 

613 

466 

404 

307 

096 

073 

632 

457 

414 

300 

101 

073 

651 

450 

425 

294 

106 

073 

1 , 669 

442 

434 

287 

no 

073 

685 

433 

445 

282 

115 

073 

704 

428 

454 

276 

120 

073 

722 

422 

463 

271 

125 

073 

741 

417 

472 

266 

130 

073 

761 

413 

479 

260 

135 

073 

780 

409 

486 

255 



801 

406 

493 

250 



842 

400 

511 

242 



881 

394 

530 

237 



919 

388 

547 

231 



955 

382 

565 

226 



992 

377 

579 

2*20 




1 

594 

215 


' 


t dissolved in 1 gramme of water at given pressure. 

ier pressure of 760 mms. that would be absorbed by 1 grm. ol 

Dortional to pressure 
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TABLE LXXIIId. — continued. 


(5) Weight {lo) of NHg absorbed by one Unit Weight of Water at 0" C. under pressure of 

P mms. (Roscoe and Dittmar.) 


p. 

w. 

p- 

w. 

— % — 

P. 

w. 

P. 

w. 

P. 

w. 

P. 

w. 

10 

0*044 

150 

0-351 

500 

0-690 

900 

0-963 

1300 

1*310 

1700 

1-770 

20 

084 

175 

382 

550 

731 

950 

1*001 

1360 

361 

1750 

835 

30 

120 

200 

411 

600 

768 

1000 

037 

1400 

415 

1800 

906 

40 

149 

250 

465 

650 

804 

1050 

075 

1450 

469 

1850 

976 

50 

175 

300 

515 

700 

1 840 

1100 

117 

1500 

526 

1900 

2*046 

75 

228 

350 

561 

750 

872 

1150 

161 

1550 

^ 584 

1950 

120 

100 

275 

400 

607 

800 

j 906 

1200 

1 208 

1600 

645 

2000 

125 

125 

315 

450 

646 

850 

937 

1250 

258 

1650 

707 


1 

1 


(6) Coefficient of Absorption of CO^ in Water under various Pressures, 


p. 

fO. 

J8. 

Authority, 

1 atmosphere 

0° c. 

1-797 


Wroblewsld. 

^ j) 

J3 

8*65 


55 

10 

)J 

16-03 


55 

15 

)J 

21*95 


55 

20 

>1 

26-65 


55 

25 


30*55 


55 

30 

>> 

33-74 


55 

1 

12*43 

1-086 


55 

5 

>) 

5-15 


55 

10 


9-65 


55 

15 

j) 

13-63 


55 

20 


17*11 


55 

25 

>5 

20*31 


55 

30 


23-35 


55 

697-71 mm. 


0-9441 


Khanikoff and Longuinine. 

809-03 „ 

}? 

1*1619 


51 

1289-41 „ 


1-8647 


55 

1469-95 ,, 

J5 

2-1623 


55 

-2002-06 ,, 

J) 

2*9067 


55 

2188-65 „ 


3-1764 


55 

2369-02 „ 

JJ 

3-4857 


55 

2554-00 „ 

)) 

3-7152 


55 

2738-33 „ 

J> 

4-0031 


55 

3109*51 „ 

55 

4*5006 

<4 

55 

115-20 „ 

15*2 

l-004'l 

o* 

Setschenow. 

448-35 „ 

55 

1*016 

<o 

55 

563-67 „ 

)J 

1*010 

o 

0 

55 

654-33 „ 

55 

1-008 

oc 

55 

718-28 „ 

55 

1*012 

1 

55 

718-50 „ 

55 

1-009 


55 

721-10 „ 

55 

1-011 

*0 

55 

804*90 „ 

55 

1-007 


55 

814-40 „ 

55 

1*009 

05 

5 

866*10 „ 

55 

1*013 


55 

874-50 „ 

55 

1-000 

'"C! 

55 

875*20 „ 

55 

1-008 


55 
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TABLE LXXIIId. — eontinued. 


(7) Absorption and Solubility of Chlorine Trioxide. 

One vol. water absorbs 5 ‘6 vols. Cl^Og (Millou). At^8 '5 C. under 753 rams. 1 yoI. 
water absorbs 8-591 vols, ClgOj. (Brandan.) 

100 arms. H„0 at S’-S under 752-9 mm.s. dissolve 4-7665 grms. CljOg. 

14 „ 756-3 „ 5-0117 

21 „ 754 „ 5-4447 


93 


760 


5*6508 


(Brandan). 


(8) Weight (w) of Hydrogen Bromide dissolved in the Unit Weight of Water. 

(Roozeboom.) 


fG, 

P. in mms. 

w. 

e 0. 

P, hi mms. 

w. 

-^25^ 

760 

2-650 

-15" 

175 

2*056 


300 

2*263 


102 

1*980 


140 

2-120 

-11 *3 

760 

2*360 


100 

2*056 


670 

2*265 


1 

1*755 


310 

2*118 


0-5 

1-10 


216 

2-055 

-20 

760 

i-m 

- 5 

760 

2*280 


375 

2-267 


730 

2*264 


180 

2-119 


430 

2*117 


130 

2-056 


298 

2*055 


20 

1-850 

0 

760 

2*212 

-15 

760 

2-390 


540 

2*116 


470 

2-266 


380 

2*054 


250 

2-119 


5 

1*085 


(9) Solubility of HCl in Water at 0\ (Roscoe and Dittmar.) 

«;= Weight in grms. of the HCl absorbed by 1 grm. of water under pressure P. 

P= Partial pressure, i.e, total pressure minus tension of ac[ueous vapour, or the 
pressure exerted by the dry gas. 


P. in mms. 

w. 

P, in mms. 

w. 

P. in mms. 

w. 

P. in mms. 

10, 

60 

0*613 

140 

0-681 

350 

0*751 

750 

0*824 

70 

628 

160 

686 

400 

763 

800 

831 

80 

640 

175 

697 

450 

772 

900 

844 

90 

649 

200 

707 

500 

782 

1000 

856 

100 

657 

225 

716 

550 

791 

1100 

869 

no 

664 

250 

724 

600 

800 

1200 

882 

120 

670 

275 

732 

650 

808 

1300 

895 

130 

676 

300 

738 

700 

817 




(10) Solubility of SOg in Water under various Pressures. (Sims.) 

P ^ Partial pressure in mms. 

Weight in grms. of SOg, exerting pressure P, dissolved in 1 grm. weight of water. 
W = Calculated weight of SOg absorbed under 760 mms. pressure if absorption were 
exactly proportional to pressure. 

^ — Volume of 'w grms. of SOg at O'" G. under pressure of 7G0 mms. 
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TABLE LXXIIlD.~~eo7j/w^e<i. 


(11) Weights of various Gases absorbed by 1 grm. of Water under 760 mm. Prossnro, 



Ammonia. 

Hydrogen Chloride. 

Sulphur Dioxide. 

f a 





Roscoe and Dittmar. 

Sims, 

Roscoe and Dittmar. 

Sims. 


0“ 

0-875 

0-899 

0-825 


2 

833 

853 

814 


4 

792 

809 

804 


6 

751 

765 

793 


8 

713 

724 

783 

0-168 

10 

679 

684 

772 

154 

12 

645 

646 

762 

142 

14 

612 

611 

752 

130 

16 

582 

578 

742 

121 

18 

554 

546 

731 

112 

20 

526 

518 

721 

104 

22 

499 

490 

710 

098 

24 

474 

467 

700 

092 

26 

449 

446 

691 

087 

28 

426 

426 

682 

083 

30 

403 

408 

673 

078 

32 

382 

393 

665 

073 

34 

362 

378 

657 

069 

36 

343 

363 

649 

065 

38 

324 

350 

641 

062 

40 

307 ’ 

338 

633 

058 

42 

290 

326 

626 

055 

44 

275 

315 

618 

053 

46 

259 

304 

611 

050 

48 

244 

294 

603 

047 

50 

229 

284 

596 

045 

52 

214 

274 

589 


54 

200 

265 

582 


56 

186 

256 

575 


58 


247 

568 


60 


238 

561 


70 


194 



80 


154 



90 


114 



98 


082 



100 


074 
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TABLE LXXIIIb. — Absorption of G-ases in various Liquids and Solutions. 

(1) Solubility of Ammonia in absolute Alcohol under 760 mm. Pressure, (de Bruyn.) 


fO. 

Per cent. XHj. 

Wt. of XHg per 

100 pts. HaO. 

0“ 

19-7 

24*5 

6 

17-1 

20*6 

11-7 

14T 

mi 

14-7 

13*2 

15*2 

17 

12*6 

14*7 

22 

10*9 

12-2 

28*4 

9-2 

10*1 

1 


(2) Solubility of Ammonia in Alcohol. (Delepine.) 


p == Coefficient of absorption. 

= Weight of NHg contained in 1 litre of solution saturated under 760 mms. 
s = Specific gravity of solution. 


eo. 


Degrees of Alcohol. 

100 ". 

90". 

80 ". 

70 ". 

60 ". 

50 ". 

0’ 

/? 

w 

s 

209-5 

130-5 

0*782 

245*0 

146*0 

0*783 

390*0 
206*5 * 
0*808 


504*0 

246*0 

0*830 

697*7 

304*5 

0*835 

10 

13 

w 

s 

164*3 

108-5 

0*787 

186-0 

120*0 

0*803 

288*0 

167*0 

0*800 


373*0 

198*25 

0*831 

438*6 

227*0 

0*851 

20 

/3 

10 

s 

106*6 

75*0 

0-791 

147-8 

97-5 

0-788 

190*5 
’ 119*75 

1 0*821 

223*0 

137*5 

0*829 

260*8 
i 152*5 

1 0*842 

t 

338-2 

182*7 

1 0*869 

! 

30 

/3 

w 

s 

97*0 

51-5 

0-798 

106-7 

74-0 

0-791 

121*6 

81*75 

0*826 

100*3 

211*6 

129*5 

0*846 

252*0 

152*0 

0*883 


(3) Solubility of Ammonia in Alcohol. (Pagliani and Erao.) 


f C. 

P. in nuns. 


f 0. 

P. in mms. 

/ 8 . 

fC, 

P. in mms. 

)3. 

20“*40 

457-00 

70-9 

22°*10 

467-35 

70-6 

23‘’-00 

455-22 

66*3 

21 *32 

443*78 

68*5 

22 -70 

525-49 

75-2 

23 *10 

630-39 

87*3 

21 -61 

511*05 

75-4 

22 -75 

474-89 

68-7 

23 -16 

i 613*23 

91*4 

21 -70 

568-27 ! 

81*5 

22 -98 

623-65 

85-3 

23 -19 

629*17 

76-6 







24 *60 

634*36 ’ 

! 

84*4 






(4) Coefficients of Absorption of various Gases in Alcohol. B = Bunsen; C= Garins; T = Timofejeff. 
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Sulphur 

Dioxide(B). 

Cl CC ir^ CO rH 
CO 03 lO) 

00 ^ O ^ 

d <—< 03 00 CO 
CO CO Cl CM <M 

Jtr» CO IQ <00 CO 
CO rH CM <7> 

Ai cb lb CM 

IQ CO CM o 

CM CM CM D1 CM 

rH rH CO 00 IQ 
CO <73 rH <73 
o <73 <b <b CM 
<73 to IQ 

rH rH rH rH r^ 

iQt-rHOOJO* 
IQ <M to IQ rH 
hH tH <d <73 

CO CO CM rH 
rH rH tH rH rH 

CO CM <D0 t- !>• rH 

^ (M p ^ p 

<D <b <M) rH (73 

rH rH O O O <73 

rH rH rH rH rH 

i "S' 

0*22978 

878 

777 

675 

572 

OSiQOiQt- 

<CD CO CO IQ hJC 
^ CO CM rH O 

t— IQ rH rsJH 

CO CM rH O 00 
<73 00 »>> to 
r-M 

CM 

IQ IQ CM HH CM 
to CM <73 CO 

CO CM rH <73 CO 

o 

CM 

CO O <73 CM 

CO O IQ rH 

to CO rH 

Oxygen (T). 

$ 

OcOClOib- 
03 CM 

CO Cl CM rH O 
CO 

CM 

O 

IQ hH CO CO hH 
O CO to C3 CM 
O C73 CX) t- t- 
CM 

CM 

to CO rH IQ <73 
IQ 00 <M IQ 00 
CD IQ iQ <5^ 

•«;H <73 IQ <M <73 
CM IQ <73 CO to 
CO CM rH rH O 

l>.tOtOtDl>- 
O 00 CM to 

o 03 CO 00 

rH 

CM 
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Oxide (0). 

O 00 <75 r-( lO 

00 00 O ^ 00 

t* O o 

rH r—f O Cp <33 
CO 

CM rH CM IQ O 
rH <73 00 <33 
hH OO rH IQ <73 
00 1>- CO IQ 

GO 00 <73 'fdH O 
O CO <^7 O 

CO <M t- CM 
IQ CO CO 

C» <73 CM Jt^ 

1>« CO l> CX) rH 
CO r-^ to rH 

Cl (M rH rH O 

CO IQ CO <M CO 

IQ O to ^ CO CO 1 

<M 00 <30 03 IQ rH 
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<X) rH ^ JCh O 
JC- CO <73 rH HQ 
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CM (M iM D1 CM 

CM to CO O rH 

<73 xH O 1>- to IQ 

IQ CO rH O <73 

to CD to CO CO IQ 
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Nitrogen 

(0). 

^ CO CO CO 

CO 03 lO r-t 

CO VO ICO iO 

CM 

6 

O IQ rH 00 CD 

^ O t> CiO o 

TjH CO CO CO 

to <73 CM CD 

t>. -rH rH C33 to 
Cl <M CM rH rH 

CM <73 to CD 

rH <73 !>. IQ 
rH rH O O O 

00 rH IQ o to 

CO CM O <73 to 

O O O <73 03 03 
rH 
rH 

<13 

i . 
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TABLE LXXIIIb. — continued. 


(5) Solubility of Ammonia in Methyl Alcohol (de Bruyn.) 


f c. 

Percentage of 
NHs. 

Parts ^THg per 

100 parts Alcohol 

f c. 

Percentage of 
NHs. 

Parts NHg per 

100 parts Alcohol 

0 ° 

29*3 

41-6 


20*8 

26*3 

6 

26*0 

36-2 


18-3 

22*4 

11-7 

23-5 

30-7 

•4 

14-8 

17-4 

14-7 

21-8 

27-9 





( 6 ) Coefficient of Absorption of NHg in Propyl Alcohol {Pagliani and Emo.) 


fC. 

P. In mms. 

J8. 

fC. 

P. in mms. 

iS. 

19”*60 

466'59 

66-6 

20°-90 

, 588-08 

67-6 

19 -80 

484-36 

59-2 

20 *96 

576-00 

66*4 

19 *90 

526-54 

62-7 

21 -20 

706*00 

76*8 

20 *43 

453-82 

55*3 

21 -36 

722*88 

78*3 

20 *02 
20 *62 

416-97 

498-77 

50-9 

69-6 

21 -74 

464*83 1 

53*4 


(7) Ammonia in Isobutyl Alcohol (Pagliani and Emo.) 


f 0 . 

P. in mms. 


r c . 

P. in mms. 

iS. 

20'’*18 

523-11 

59-1 

2r-oo 

587-99 

56-7 

20 -20 

479-00 

54-3 

21 -19 

538-90 

51-9 

20 -42 

659-89 

70-5 

21 -21 

639-33 

60-6 

20 -49 
20 -62 

685-21 

725-30 

64-3 

75-4 

21 *25 

733*86 

67-1 


( 8 ) Absorption of Ammonia by various liquids. (Yarious.) 


1 vol oil of lavender 

at 20 ° 

C. absorbs 47 vols of NHj» 

1 ,, oil of lemon 

„ 16 


8-3 

1 3 , oil of rosemary 

„ 29 

}} 

9-75 

1,3 oil of turpentine 

„ 16 

>> 

7-5 

1 „ petroleum 

„ 15 

jj 

2-4 


(9) Weight of XHg absorbed by 100 c.cms. of various Solutions. (Baoult.) 



Solution containing 


11*25 per 
cent. K 2 O, 

25*25 per 
cent. KqO. 

28*38 percent. 
OaCNOgh. 

59*03 percent. 
0a(X03)2. 

0 “ 

8 

16 

24 

72-00 

57-00 

46-00 

37-25 

49-60 

37-50 

28-50 

21-75 

96-25 

78*50 

65*00 

104-60 

84-75 

70-50 

At 13° C. 

100 c.cms. 74*1 per cent. NH 4 NO 3 
absorbed 63*75 grms. XHg, and 
the same volume of 52*4 per 
cent. XaNOg absorbed 64*25. 
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TABLE LXXIIIb. — continued. 


(10) Solubility of Carbon dioxide in various liquids. 


1 vol. pure H 2 SO 4 

at 17° C. absorbs 0*932 vols. of CO 3 . 

(Setschenow.) 

1 „ H 2 SO 4 + 3 /I 6 H 2 O 

>5 » 

0-862 

99 

99 

1 „ H 2 SO 4 + ^HoO 

15 }J 93 

0-719 

J9 

9 9 

1 „ H 2 SO 4 + H 2 O 

95 99 99 

0-666 

19 

(miu.) 

1 „ H 2 SO 4 + 2 H 2 O 

•9 19 99 

0-705 

99 

99 

1 „ H 3 SO 4 + 58 H 2 O 

}5 9'» 99 

0-857 

99 

99 

1 „ H 2 SO 4 

„ 15°'56 „ 

0-94 

99 

(Rogers.) 

1 ,, fuming H 2 SO 4 

99 99 99 

1-25 

99 

99 


1 „ 15 per cent, solution of XaCI absorbs about half as much as v^ater. 

(11) Solubility of Chlorine in Various Liquids and Solutions. 


] litre 38 per cent, solution of HCl dissolves 7*3 grms, of chlorine. (Berthelot.) 


99 

12 „ 

99 

39 

59 

11-0 „ 

99 


99 

99 

^ 99 

99 

95 

99 

6-5 „ 

99 


99 

99 

9-97 „ 

99 

HaCl absorbs at 7*9° C. 

1-8116 1. of 0]„. 

(Kumpf.) 

>9 

35 59 

99 

53 

93 

11-9 „ 

1*5879 „ 

99 

99 

99 

55 99 

>9 

99 

99 

15-4 „ 

1*3684 „ 

99 

99 

99 

93 9 9 

9) 

99 

99 

18-8 „ 

1*2785 „ 

>9 

9) 

99 

99 39 

99 

99 

99 

22-6 „ 

1*0081 „ 

99 

99 

99 

16-01,, 

99 

99 

95 

6-0 „ 

1*5866 „ 

95 

99 

95 

95 99 

39 

99 

95 

11-6 „ 

1*2227 „ 

99 

99 

93 

9 9 95 

59 

53 

93 

16-4 „ 

1*0121 „ 

99 

11 

95 

33 99 

99 

3) 

95 

21-4 „ 

0*8732 „ 

99 

93 

99 

9 5 9 9 

99 

99 

95 

26-9 „ 

0*7017 „ 

99 

9j 

99 

19-66,, 

>5 

59 

93 

0 „ 

1*6978 

99 

99 

99 

99 99 

9) 

99 

95 

9-2 „ 

1*2145 „ 

99 

99 

99 

3 9 9 9 

99 

39 

93 

9-3 „ 

1*2068 „ 

99 

19 

99 

5 9 39 

93 

99 

39 

14-8 „ 

0*9740 „ 

99 

99 

99 

39 39 

99 

93 

39 

15-4 „ 

0*9511 „ 

99 

99 

99 

99 99 

99 

15 

99 

20-4 „ 

0*7758 „ 

99 

99 

5 9 51 9 9 3 9 9 3 >9 ^ ^ 95 

Saturated solution of KCl at 15° C. absorbs 1 less CL 

0*7385 ,, 
than pure HnO. 

99 

'9 

1 litre 

aqueous 

9 

solution of CaCL (1 in 

15) at 12° C. dissolves 2*45 grins. Cl 

2 ‘ 

99 

9 

MgClj (1 in 

151 

95 

„ 2-33 

99 

99 

3 

, 

MnOlj (1 in 

15) 

59 

„ 2-00 

99 



100 grms. CrOCl 2 at 

0° 

C. absorb 17-853 grms. 

of Glj. 

(Roozeboom.) 

9 9 99 

-14 

„ „ 31-624 „ 

99 

93 

9 9 9 9 

-21 

„ ,, 58*913 ,, 

99 

99 

3 ' }} 

-24 

« „ 76-611 „ 

99 

95 


V }J - 5J J5 „ „ 

Sulphuryl chloride at 0“ C. absorbs 71 vols. of Clg. (Schulze.) 


(12) Solubility of Hydrogen and other Gases in various Liquids. 

1 vol. of petroleum absorbs at 10'^ C. 0*0652 vol. of hydrogen, 
jj ,j 5, 20 ,, 0*0582 „ „ 

„ alcohol „ 0*85 „ PHg. (Graham.) 

« ether „ 2*00 vols. of PH^. 
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TABLE LXXIIIb. — continued. 


1 voL of oil of tvirpentine absorbs at 10° C. 3‘25 vols. of PHg. (Graham.) 

„ alcohol at 0°C. ^ ,, „ 0'126338 vol. of No. (Garins.) 

„ petroleum,, 10 „ „ „ 0*135 

» „ „ 20 „ „ „ 0-117 

TO ^*4-0 

55 55 55 55 55 55 

» » »20 „ „ „ 2-17 

100 vols, of concentrated solution of EelSO. 


(Gineswasz andWalfisz.) 


NgO 


absorb 19*5 vols. of NgO. (Lunge.) 


55 

7 per cent. NaOE solution 

55 

23*1 

55 

a 

55 

55 

55 


„ saturated with pyrogallol „ 

28 

55 

55 

55 

KOH solution (sp. gr. — 1*12) 

51 

18*7 

55 

55 

55 

55 


,, saturated with pyrogallol 

55 

18*1 

55 

55 

55 

H^SO* 

(sp. gr. = 1 *84) 

55 

75*7 

>5 

55 

55 

55 

{ 

» =1-80) 

55 

66*0 

55 

55 

55 

55 

( 

„ =1-705) 

55 

39-1 

55 

55 

55 

55 

( 

„ =1-45) 

55 

41*6 

55 

55 

55 

55 

( 

„ =1-26) 

55 

33*0 

55 

55 

55 

55 

( 

„ =1-84) 

55 

3*5 

55 

NO 

55 

55 

( 

„ =1-50) 

55 

1*7 

55 

55 

55 

HNOg 

( 

„ =1-3) 

55 

20 

55 

55 


, 600 
2 mols."^ 

1 mol. V 


(Dalton.) 

,, FeS 04 solution (1 grm. FeSO^ to 6 grms. 

Between 0° C. and 10° C. ferrous solutions absorb i 
NO for every atom of Fe. 

Between 10° C. and 15° C. ferrous solutions absorb 
for 2 atoms of Fe. 

At 100° all NO is expelled. 

1 vol. of alcohol at all temperatures between 0° C. and 24° C. absorbs 0*28397 vols. 
of O 2 . (Bunsen.) 

1 vol. of alcohol absorbs from 12 to 13 vols. of propylene, (v. Than.) 
at 18° absorbs 6 vols. of acetylene. (Berthelot.) 


■j 


Irrespective of 
concentration, (Gay.) 


1 litre HgSO. (sp. gr. — 1*841) at 

0 ° C. absorbs 

5*8 litres or 16*59 j 

grms. SO 2 . 

(Kolbe.) 

55 

55 

( 

„ = 1-839),. 

55 5J 

8-9 „ 

25*47 

55 55 

5) 

51 

55 

( 

„ =1-540),, 

55 55 

11-2 „ 

32*05 

55 55 

51 

55 

55 

( 

„ =1-407),, 

55 55 

15-9 „ 

45*49 

55 55 

55 

57 

55 

( 

„ =1-227),, 

55 55 

29-7 „ 

84*98 

55 55 

5) 

5 ) 

55 

( 

„ = 1 - 020 ) „ 

55 5 5 

49-0 „ 

140*21 

55 55 

5) 

55 

55 

( 

„ =1-841),, 

17" C. „ 

28-14 „ 


55 

(Duiiu.) 

55 

55 

( 

5 5 55 ) 55 

16 

28-86 „ 


55 

55 

55 

55 

( 

55 5 5 ) 

55 

6-8 „ 


55 

(Lunge.) 

55 

15 

( 

„ =1*839) 

55 

8-9 „ 


55 

55 


Com. 


200 


of propylene. 


100 parts of absolute methyl alcohol at 0°C. and 7 60 nims. absorb 247 parts SOg. (de Bruyn.) 

15 >5 55 55 55 55 55 5 5 

15 55 ethyl ,, 0 ,, ,, 115 ,, ,, 

5 5 5 5 5 5 5 5 ^6 „ „ 32*3 „ ,, 

Camphor at 0°C. and 725 mm absorbs 0*880 times its weight or 308 times its vol. of SOg. 
Glacial acetic acid „ ,, „ 0*961 „ ,, 318 ,, ,, „ 

Formic acid ,, ,, „ 0*821 „ „ 351 „ „ 

Acetone „ „ „ 2*07 „ „ 589 „ „ „ 

Sulphuryl chloride ,, ,, „ 0*323 „ ,, 187 ,, „ ,, 

(Scimltze.) 
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TABLE LXXIIIf. — FormulsB, etc,, referring to the Absorption of G-ases. 

Henry’s Law. — “ The mass of gas absorbed by a specified mass of a liqtoid varies directly 
as the pressure exerted by the gas^^ ; or “A given mc:ss of a liquid absorbs, tender all 
pressures, the same volume of a gasfi 

jB = Coefficient of absorption of a gas. 

^-Volume in cm.^ of gas absorbed by V cm.^ of liquid at temperature t° 0. 
a= Coefficient of gaseous expanvsion. 



^ Y{l+at) 

fit-I^Q + at-{- ht^ + ctK 

If by r we denote any other temperature, we may write 

13^ =l3r-{^a(t--r) + b{t-T)^-{-c(t-rY , 

where, of course, the values of a, b, and c are different from the corresponding values in 
the preceding equation. 
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One volume of saturated aqueous solution between 0° C. and 20° contains (68'861 — 1'87026#+ 0'01225i^) volumes of SOg, and 

between 21° and 40° (60-962- l'3S898if+0-00726i;2) volumes of SO^. 
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Winkler fonnd the following expression very approximately true in the case of water 
and the gases Hj, Nj, CO, NO, and Oj : — 



nf 


l^t 



where /5„ (3t = coefficient of absorption of the gas at r* and f respectively, 

fj^ry {J^t — internal friction of the absorbed gas at r® and f „ 

771 = molecular weight of gas, 

M = molecular weight of the solvent, 

A; = A constant = M. 

Calculating the value of h from experimental results he gets for — 


Hg in water h=- 3 ‘604 
ISTg „ =3-880 

CO „ = 3*872 


KO in water ^ = 3*759 
Og „ =3*810 

Mean „ = 3*785 


Supposing that the molecule of liquid water corresponds to SHgO, he gets : — 

yM= VM= 3*7798 = ;^. 

Taking this value for A Winkler calculated the values of /? at 5°, 10°, 15°, 20°, 25°, 
30°, 40°, 50°, and 60° C. from the value of ^ at 0° C, by the help of his equation, and found 
them agree very closely with his experimental results. The deviation shows a decided 
tendency to increase with the rise of temperature ; and in every case except that of 
hydrogen, it is in the direction that the equation indicates if we admit that the molecules 
of liquid water tend to become less complex as the temperature rises — i,e. the mean value of 
VM diminishes as dissociation proceeds. Possibly there will be also some change in the 
mean value of m as the temperature vanes. 
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TABLE LXXiy.— Molecular Weights. 

I. According to Avogadro’s Law we have in case of gaseous bodies — 



and the calculation of Molecular Weights from Vapour Densities has been explained in 
section LXI. 

II. Cryoscopic or Lowering of Freezing Point ” Method. (Raoult's, Beckmann’s) — 

Let d = Number of degrees the freezing point of the solvent is lowered when 
Grammes of substance dissolved in 100 grms. of solvent, 

E = Constant to be determined for each special solvent == Number of degrees 
the freezing point of the solvent would be lowered if a gramme- 
molecule of the substance were dissolved in 100 grms. of the solvent, 
= “ Molecular Depression” for that special solvent, 



or, putting S = W eight of solvent used, 

5 = Weight of substance in solution, 



E can he determined experimentally for each solvent by noticing the value of d when 
known weights of substances of known molecular weights are dissolved in a known weight 
of tiie solvent, or it may be calculated for any substance whose freezing point and latent 
heat of liquefaction are known. The researches of Pfeifer, van’t Hoff, etc., have shown 
that in fairly dilute solutions “Dissolved substances exert, in the form of osmotic 
pressures, the same pressure as they would exert at the same temperature as gases 
occupying the same space as their solutions occupy, and this osmotic pressure is directly 
proportional to the absolute temperature ” : — that is, for substances in dilute solutions, as 
well as for substances in the gaseous state, — 

PV = KT, 

where V is the molecular volume, and K a constant virtually independent of the nature of 
the dissolved substance, and the same as for gaseous substances. 

If with N molecules of a solvent, whose freezing point is T, we associate n 
molecules of a foreign substance, and cool it down to (T — c?) until the solvent begins 
to solidify, and allow as much of it to solidify as was associated with one molecule of the 

N 

foreign substance, we shall lose osmotic pressure, P, through the volume, V, of molecules 
of the solvent — i.e., PV units of work. If represent the molecular latent heat of the 
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PY 


solvent, — molecules in solidifying lose — ^ calories, and we know = 

PV?iT 


‘-f 




Nf • 

Now PY = KT,. 




Nf ^ 


or, putting X = Latent heat of liquefaction of unit mass of solvent, 
M = Molecular weight of solvent, 


we get 




KnT^ 

mix 


Now, with n molecules each of mass JH to N molecules each of mass M, we get 

10Q?2|tt 


NM ^ 




/. Depression caused by 1 grm. substance to 100 grms. solvent = 

NM^f 


and 


|tt grms. „ 


>> >> 


lOOw 


= E. 


KT2 

Substitute for d its value and we get E = YooX * 


which is van’t Hoff^s equation. 

As X is generally expressed in gramme-degree calories, we have to find K in terms of 
the same unit. 

If P be expressed in atmospheres and V in litres, we get — 

PV — O'* C. under 760 mm. pressure = 22*3276 litre-atmospheres = 273K, 

.'. K = 0*08179 litre-atmospheres. 

Now, 1 ‘‘Litre-atmosphere ” = 76 X 13*5953 X 1000 = 1033243 centimetre - gramme 
units of work, 

1 Gramme-degree calorie = 42750 centimetre-grammes, 

.*.1 “Litre-atmosphere” =24*1694 calories, 

K = 1*976 calories = 2 calories, say, 

0*02T2 

® — r- 

The determination of the latent heat of fusion is so difficult in many instances, that the 
values of E calculated from van’t Hoff’s formula can only be very roughly approximate in 
these cases: in many instances, however, the calculated values agree very closely with 
experimental results. 
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BLE LXXIVa. 

E for various Solvents. 



T-273 

Solidifying Point 
on Centigrade Scale. 

X 

Latent Heat 
of Liquefaction. 

E Molecular 
Depression.” 

mula. 

Calculated 
, „ 0*02X2 

< 

1 

Obtained 

Experimentally, 

BTo 

-7°-32 

16-185 

87-2 

83(?) 

^4 

44 -2 

5*24 

384 



I 2 

113 


255 



S2 

113 6 

9*368 

319 



Hg 

- 38 *85 

2*82 

388*8 


a 

>3 

33 

425 (?) 


Ga 

30 

19-11 

95*8 


N 8 „ 

97 -6 

7*6 

360 



Sn 

228 

13-314 

377 



Bi 

266 *8 

12*64 

466 



Cd 

320 -7 

13*66 

516 



Pb 

325 

5*858 

1221 



Zn 

415 '3 

28*13 

334 



Ag 

999 

21*07 

1537 



Pd 

1500 

36*3 

1759 



Pt 

1779 

27-18 

3098 



HjO 

0 

79*24 

18*9 

18*5 


0 

80-025 

18*57 


ICI 

16 -5 

14*15 

118 




17 -4 

36*36 

46 



IbPOs 

18 

37-44 

48 



IsPO* 

18 

25-71 

65*8 


tjSO, 

10 *35 

24*031 

66*4 


[,SOs 

8 -53 

39*918 

39-7 


[fiSOe 

11 *5 

31*72 

51*3 


aNOg 

305 -8 

64*87 

103*3 


:nOs 

333 *5 

48*9 

150*4 


■bOlg 

485 

20*9 

550 


1 

’bBrj 

490 

12*34 

943 



Pbig 

375 

11*5 

730 



SbClg 


13*37 

177 


[184 

IbBrg 


9*73 

274 


267 

.sBtg 



206 


i 194*2 

nBr^ 



305 


280 

?0C1 





69 

300H 

-7 *5 

57-38 

28-4 

27*7 
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TABLE LXXIVa. — continued. 


Solvent. 

T-273 

Solidifying Point 
on Centigrade Seale. 

K 

Latent Heat 
of Liquefaction, 

E ^‘Molecular 
Depression.” 

Name. 

Formula 

Calculated 

0-02T- 

C< 

1 

3 

D 

Obtained 

Experimentally. 

Acetic acid, 

CHsCOOH 

irP'7 

43*2 

33-8 

39 

Caproic acid, 

CjHiiCOOH 

27 

40*6 

44-7 (?) 

47 

Laurie acid, 

GiiHjjCOOH 

4:0 *4 

43*7 

45*2 

44 

Palmitic acid, . 

Oi^H^iCOOH 

59 *9 

50*4 

44*5 

44 

Stearic acid, 

Ci^H^sCOOH 

53 

54*4 

42*5 

44 

Plienyl-propionic acid, 

C\H5.CH„CH,C00H 

48 *5 

24*8 

82-6 

88 

Benzol, 


1 *95 

29*089 

53 


50 

jj . . . 

JJ 

5 *5 

30 

51 


49 

Paraxylol, 

0,H,(CH3)2 (1 : 4) 

16 

39*3 

42*5 


Naphthalene, . 

^10^8 

79 *97 

35-679 

69*8 


}) 

JJ 

79 *20 

35*500 

69*4 

70 


JJ 

79 *87 

35*625 

69*9 


>J • 

JJ 

80 

35-5 

69*4 

71 

Diphenyl, 


70 *2 

29*4 

80 


79-4 

>1 

99 

70 -2 

28*5 

84 


82 

Phenanthrene, . 

Ci4Hio 

96 -25 

22*72 

120 


120 

Glycerol, 

C3H3(0H)3 

13 

42*5 

38*5 

38*4 

Aethal (cetyl alcohol), 

C 33 H 330 H 

49 *6 

34*3 

59-7 

62 

Diphenyl methane, . 

CH3(C3H3)3 

26 *3 

27-1 

65*6 



JJ 

26 

U 

JJ 


67 

Stearin, . 

(C,,H33C03)3C3H3 

55 *6 

47*3 

49*2 ^ 

51 

Phenol, 

G 3 H 3 OH 

39 *6 

26*9 

70 


74 

,, ... 

’ J 

39 

25 

76 


74 

jp-Cresol, . 

C 3 H^.CH 3 . 0 H 

35^*9 

27-1 

69*6 


. 

JJ 

36 




74 

Thymol, . 

C3H3.CH3.C3H,.0H{5:2;1) 

48 *2 

27*9 

73*9 


. 

99 

48 *2 

27*5 

85 


83 

Anethol, . 

CoHg.OCH 3 

20 -1 

27*9 

61*2 

62 

Benzophenone, . 

C 3 H 3 .CO.C 3 H 3 

48 -1 

23*2 

87-8 

95 

Chloral hydrate, 

CCl 3 CH(OH), 

46 

33*22 

61-4 


Chloral-alcoholate, 

CClaCHOnOCsHg 

46 -2 

27 

74-4 

78 

Ethylene bromide, 

CH,Br.CH,Br 

7 *9 

13 

119 


118 

^-]\ronobromphenol, . 

C3H;BrOH(l:4) 

63 

22*9 

100 


107 

Dichlor -o-xylol, 

C 3 H 3 OI 3 

55 

29 

74*2 


„ -m- „ 

JJ 

34 

26*7 

70*6 



JJ 

100 

32*7 

85 



Tetrachlor- 0 - ,, 

C 3 H 3 CI. 

86 

21 

122*6 


» -P- n 

JJ 

95 

22*1 

122*6 
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TABLE hTJISf A,— continued. 


Solvent. 

1 

T-27S 

Solidifying Point ^ 
on Centigrade Scale, 

A 

Latent Heat 
of Liquefaction. 

E “Molecular 
Depression.” 

Hame. 

Formula. 

Calculated 
^ 0-02P 

<< 

1 

3 

D 

Obtained 

Experimentally. 

Dibrom-o-xylol, . 


77° 

21*45 

114*2 




95 

24*25 

ni-7 


Nitrobenzol, 


^ 9 *21 

22*3 

69-5 

70-7 

Mtronaphthalene, 

CioHgNOj 

56 

25-32 

85*5 


Diphenylamine, 

M(0A)2 

50 *2 

21*3 

98-6 

88 

Naphthylamine, 

NHaOjoH, 

47 *1 

19-7 

102-6 

78 

Urethylane, 

NH2COOCH3 

50 

48*5 

43 


44 

Urethane, 

NH2COOC2H5 

48 *7 

41 

49*6 



! ff 

48 -7 

41 

50 


50 

Acetoxime, 

{CH3)2C;N.0H 

59 *4 

41*4 

52*9 

55 

Azobenzol, 

CA.N2.CeH3 

69 *1 

29*4 

77-6 


>> * * 

99 

69 *1 

29*2 

83 


82 

p-Toluidine, 

CeA.CH3.NH2 

42 *5 

38*6 

49 


51*1 


99 

42 *5 

39 

49 


52 

Nitric peroxide, 

NO2 

-10 

i 

32-37 

43-37 

41 


Gaseous molecules under a very slight pressure tend to dissociate; wliile, when sub- 
jected to a very great pressure, several comparatively simple molecules often coalesce to 
form more complex ones. It also happens similarly with solutions : in very dilute ones 
our calculated molecular weights may come out too low, and in concentrated ones they 

are certain to he much too high — i.e., in dilute solutions the “Specific Depression” ~ is 

likely to be abnormally high, while in concentrated solutions it is most likely to be 
abnormally low. Thus, with 100 grms. benzol (E = 49) 0*164 grm. of ethyl alcohol 
caused a depression == O*’ ‘1 75, giving 



With the same weight of solvent 32*45 grms. of the alcohol caused a depression = 5°, 
giving 



32*45 

5 


= 318. 


The vapour density gives CgH^OH as the molecular formula and fSi = 46. 




TABLE LXXIYb. 


It must also be borne in niin(^that substances may form complex molecules witb some 
of tbe solvent — thus, calcium chloride in aqueous solution seems to exist as CaCl26H20 
rather than CaClg, and in neither case will the experimental result for E agree with the 
calculated one. 


CaOlg 

d 

CaCljeHaO 

d 

P 

P 

P 

d 

P 

0*40 

1 

0"*4 

1*99 

0*201 

45 

2 

0 *9 

4*02 

223 

463 

4 

1 *85 

8*21 

225 

475 

6 

2 *85 

12*57 

226 

488 

8 

3*9 

17*20 

226 

490 

10 

4 *9 

21*80 

224 

528 

14 

7 *4 

31*89 

232 

555 


10 *0 

43*05 

231 


The last two results seem to indicate a more complex hydrate than GaClg.CHoO, and 
we have frequent indications that the degree of hydration differs in solutions of different 
strengths. Thus, with sodium chloride the results up to 14 grms. NaCl to 100 grms. of 
water seem to indicate molecules of NaCl, and above that strength of NaC1.2H20. 


XaOl 

d 

XaG1.2H20. 

d 

P 

P 

P 

d 

P 

0*600 

1 

0^-6 

1*625 

0*369 

600 

2 

1 *2 

3-271 

366 

600 

4 

2 *4 

6*625 

362 

600 

6 

3 *6 

10-064: 

358 

600 

8 

4 *8 

13*592 

- 353 

600 

12 

7 *2 

20*930 

344 

600 

14 

8 *4 

24*747 

339 

613 

16 

9 *2 

26*695 

340 

619 

16 

9 *9 

28*669 

341 

623 i 

17 

10 *6 

30*670 

341 

633 1 

18 

11 -4 

32*699 

343 

637 

19 

12 *1 

34*756 

342 

640 1 

20 

12 *8 

36*842 

342 
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TABLE continued. 


Kiidorff noticed that dilute solutions of Cupric chloride have a blue tint, while stronger 
solutions are decidedly green. ^ 


Grammes, 
CuCls to 100 
Grms, of Water. 

a 

CuClfl 

4 H 2 O 

OuOlg, 

12 H 2 O 

P 

d 

V 

P 

d 

P 

2*39 

0°*85 

3-72 

0*229 

6*49 

0*131 

4*91 

1 *8 

7-75 

232 

13*76 

131 

11-04 

4 *6 

18*03 

267 

35*03 

131 

14*94 

6 *6 

24*95 

264 

51*32 

128 

16*43 

7 *4 

27*66 

267 

68-33 

127 

16*53 

7 *5 

27*87 

269 

58-82 

127 

20*70 

10 *0 

35*78 

280 

80-99 

123 

22*45 

10 *95 

39*22 

1 280 

91-87 

119 

24*04 

12 *05 

42*40 

284 

102-31 

117 

25*46 

12 *85 

45*21 

284 

112-55 

114 

26*04 

13 *1 

46*50 

282 

116-96 

112 

28*46 1 

14 *55 

61*61 

282 

137-02 

106 

33*00 

17 *4 

61*61 

282 

179-79 

096 

33*88 

18 *15 

63*62 

285 

194-40 

093 


TABLE LXXIVo. — Values of E experimentally obtained. 
(Eaoult’s.) 


(1) For Water. Calculated value of 


Substance dissolved. 

E. 

Kame. 

Formula. 

Methyl alcohol, .... 

CH 3 OH 

17-3 

Ethyl „ . . . . 

C.H 5 OH 

17-3 ' 

Butyl „ .... 

C 4 H 3 OH 

17-2 

Glycerol, 

CsH^COH)^ 

17*1 

Mannite, 

CH 2 (OH).(CH.OH)^OH 20 H 

18*0 

Invert sugar, .... 

GgHigOg 

19*3 

Milk ,, .... 

*^ 12 'U 22 ^ 11 -^ 2 ^ {V 

18*1 

Cane „ .... 

^ 12 ^ 220 ,, 

18*5 

Salicin, 

C,-H,,0,.O.G,E,.GH,OE 

17*2 

Phenol, 

OA.OH 

C3H3.(0H)3 (1:2:3) 

15*5 

Pyrogallol, 

16*3 

Chloral hydrate, .... 

CCl 3 CH(OH )2 

18*9 

Acetone, 

CH 8 .CO.CH 3 

17*1 





TABLE LXXIVc. — continued. 


Sub^ance dissolved. 

E. 

Name. 

Formula. 

Hydrogen formate, 

HCOOH 

19*3 

„ acetate, 

GHgCOOH 

19*0 

„ butyrate, 

CgH^COOH 

.18-7 

,, lactate, 

CH3.CH(0H).C00H 

19-2 

„ malate, 

COOH.CH„.GH(OH).COOH 

18-7 

„ tartrate, 

GOOH.(CH.OH) 2 GOOH 

19-5 

„ citrate, 

„ oxalate, 

GOOH.G(OH)(GOOH).CH,.GOOH 

19-3 

GOOH.GOOH ■ 

22*9 

Ether, 

Ethyl acetate, .... 

(CA )20 

CH,COOG„e 5 

16-6 

17-8 

Acetamide, .... 

GHs-GO.NH, 

17-8 

Urea, 

COCNH^)/ 

17-2 

Ammonia, 

NH 3 

19-9 

Ethylamine, .... 

NH.GaHs 

18*5 

Propylamine, .... 

nhah, 

18-4 

Aniline, 

NH 3 C 3 H 5 

15-3 

Hydrogen cyanide, 

HGN 

19*4 

„ chloride, 

HCl 

39T 

„ bromide. 

HBr 

39*6 

„ nitrate, 

HNO 3 

35‘8 

„ perchlorate, 

HCIO^ 

38’7 

„ arsenate. 

HsAsO, 

42^6 

„ phosphate (Ortho), 

H 3 PO, 

42*9 

„ sulphate. 

H.SO 4 

38-2 

„ selenite, 

HoSeOg 

42-9 

Lithium hydroxide, 

LiOH 

37*4 

Sodium „ . . * 

NaOH 

36*2 

Potassium „ . . . 

KOH 

35-3 

Lithium chloride. 

LiCl 

36-8 

Sodium 5 , ... 

NaCl 

35-1 

Potassium „ 

KCl 

33*6 

Ammonium „ ... 

NH4CI 

34*8 

Potassium bromide, 

KBr 

35*1 

„ iodide, 

KT 

35*2 

„ cyanide, _ . 

KCN 

32*2 

„ ferrocyanide, 

K,Fe(CN), 

46*3 

,, ferricyanide, 

K 3 Ee(ON)a 

47-3 

Sodium nitroprusside, . 

Ha2Fe(CN)5N0 + 2H20 

46-8 

Potassium thiocyanate. 

KCNS 

33-2 

Sodium nitrate, .... 

NaNOg 

34*0 

Potassium nitrate, 

KHO 3 

30-8 

Ammonium „ ... 

^4X03 

32 

Potassium formate. 

HCOOK 

35-2 

Sodium acetate, .... 

CHgCOONa 

32-0 
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TABLE LXXlYo. — continued. 


— — r_ — 

Substance dissolved. 

B. 

Name. 

Formula. 


Potassium acetate, 

CH 3 C 00 E: 

34‘5 

Sodium carbonate, 

Na^COs 

40-3 

Potassium „ ... 

K 3 &O 3 

41 ‘8 

Sodium sulphate, 

Na^SOi 

35-4 

Potassium „ ... 

K^SO, 

39 B 

Potassium-hydrogen sulphate, 

KHSO 4 

34*8 

Ammonium sulphate, . 

(NH*) 3 S 0 , 

37-0 

Borax, ..... 


66*0 

Potassium chromate, . 

K/CrO; 

38-1 

„ diohr ornate, 

KaCr^O^ 

43*7 

Disodium phosphate, . 

NaAP04 

37*9 

Sodium pyrophosphate. 


45*8 

„ oxalate, .... 

Na^CjO, 

43*2 

Potassium oxalate, 

KAO, 

46*8 

Sodium tartrate, .... 

NaaC.H.Oj 

44*2 

„ ditartrate, 

KaHCAA 

31*2 

Potassium tartrate, 

KjC.H.Og 

36*3 

Barium oxide, .... 

BaO 

49*7 

Strontium oxide, 

SrO 

48*2 

Calcium „ ... 

CaO 

48*0 

„ chloride, 

CaCl, 

49*9 

Strontium „ ... 

SrCi; 

51*1 

Barium ,, ... 

BaCls 

48*6 

Cupric „ ... 

CuClj 

47*8 

Calcium nitrate, .... 

Ca(N 03)3 

37*4 

Strontium „ . . . . 

Sr(N 03)3 

41*2 

Barium 55 • 

Ba(N 03)3 

40*5 

Lead 

Pb(N 03)3 

37*4 

Barium -formate, .... 

(HCOO) 2 Ba 

48*2 

Magnesium acetate, 

(CH,COO) 2 Mg 

47*8 

Barium „ 

(CH 3 COO) 3 Mg 

48*6 

Sulphurous acid, . . . . 

SO 3 

20 0 

Hydrogen sulphide, 

H^S 

19*2 

Arsenious oxide, .... 

AsA 

20*3 

Hydrogen metaphosphate, , 

HP 03 

21*7 

Boric acid, 

B 203 

20*5 

Tartar emetic , . . . . 

(KSbOC^HA )2 + H 20 

18*4 

Mercuric cyanide, 

Hg(C]sr )3 

17*5 

Magnesium sulphate, . 

Mgso; 

19*2 

Perrons „ 

EeSO^ 

18*4 

Copper „ . 

CuSO^ 

18*0 

Zinc „ ... 

ZnSO^ 

18*2 
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TABLE LXXIYc. — continued. 


(2) Foe Acetic Acid. Calculated value of 


Substance dissolved. 

E. 

Name. 

Formula. 

Methyl iodide, . 



CH 3 I 

38*8 

Chloroform, 



CHCL 

38-6 

Carbon tetrachloride, . 



CCl, 

38*9 

„ ' disulphide, 



OS, 

38*4 

Hexane, 




40-1 

Turpentine, 




39*2 

Naphthalene, 



OioHs 

39-2 

Ethylene chloride, 



C,H,Cl 2 

40*0 

Nitrobenzol, 



41*0 

Methyl nitrate, . 



CH 3 NO 3 

38 7 

„ salicylate, 



CoH-OHCOUCHg 

39*1 

Ether, 




39*4 

Ethyl sulphide, . 



(C2H3)3S 

C 3 H 3 CN 

38*5 

„ cyanide, . 



37*6 

„ formate, . 



HCOOCoHj 

37*2 

„ valerate, . 



CACOOCoH. 

39-6 

Mustard oil, 



CACNS 

38*2 

Aldehyde, . 



CHaCOH 

38*4 

Chloral, 



CCLCOH 

39‘2 

Benzylic aldehyde, 



CgHsCOH 

39*7 

Camphor, . 



39*0 

Acetone, 



CHgCOCHa 

38*1 

Acetic anhydride, 


. 

(CHaCO)aO 

36*6 

Hydrogen formate, 

„ hutyrabe. 



HCOOH 

36*5 



‘ CgHfCOOH 

37*3 

„ valerate. 



CACOOH 

39*2 

„ benzoate, 



CgHaCOOH 

43*0 

,, camphorate, 



CaHa(OA)(COOH), 

40*0 

„ salicylate, . 



CAOHCOOH 

40*5 

„ picrate, 



CaHa(NOa)a.OH 

39*8 

„ cyanide, 



HCN 

36*6 

Methyl alcohol, . 



CH 3 OH 

35*7 

Ethyi „ 



C 3 H 5 .OH 

36*4 

Butyl 



ca-oh 

38*7 

Amyl 



(C 3 H 3 ) 3 CH. 0 H 

39*4 

Allyl „ . . 

Glycerol, . 



ca( 0 H )3 

39*1 

36*2 

Salicin, 



^13^-18^7 

37*9 

Santonin, . 




38*1 

Phenol, 



C 3 H 30 H 

36*2 

Pyrogallol, . 

, 


C3H3(0H)3(I :2:3) 

37*3 

Acetamide, . 

* 

* 

CHgCONHo 

36*1 




iu:3t) 


TABLE LXXIYc. — continued. 


Substance dissolved. 

17 

Name. 

Formula, 


Ammonium acetate, 

CHgCOONH^ 

35*0 

Aniline ,, 

GHjCOONHaCuHs 

36-2 

Brucine „ 


40*0 

Codeine „ 


38-3 

Morpliine „ 


43*0 

Quinine „ . ^ . 


41-0 

Strychnine „ 


- 41-6 

Potassium ,, 

CHgCOOK 

39-0 

Sulphur chloride, 


38*7 

Arsenious „ ... 

A 3 CI 3 

41*5 

Stannic „ ... 

SnCl^ 

41*3 

Hydrogen sulphide, 

H,S 

35*6 

Sulphur dioxide, .... 

SO, 

38*5 

Hydrogen sulphate, 

H,SO. 

18*6 

„ chloride, 

HCl 

17*2 

Magnesium acetate, 

(CH 8 COO),Mg 

18*2 


(3) For Formic Acid. Calculated value 0/ E == 28*4, 


Chloroform, .... 

CHCL 

26-5 

Benzol, 

CsHg 

29-4 

Ether, 

(CA)20 

28*2 

Aldehyde, 

CHgCOH 

26*1 

Acetone, 

CH.COCHg 

27*8 

Acetic acid, .... 

CHgCOOH 

26*5 

Brucine formate, 


29*7 

Potassium „ ... 

HCOOK 

28*9 

Arsenious chloride, 

AsClg 

26*6 

Magnesium formate, . 

(HCOO),Mg 

13*9 


(4) For Ethylene-Bromide. Calculated value 0/ E= 119. 


Carbon disulphide. 

Chloroform, .... 

Benzol, 

Ether, 

Arsenious chloride, 

Acetic acid, .... 

Ethyl alcohol, .... 

CSg 

CHC13 

CeHg 

AsClg 

CH 3 COOH 

CgHgOH 

117 

118 

119 

117 

118 

58 

57 

(5) For Benzol. 

Calculated value of E = 53. (51). 


Hexane, 

CgHu 

51*3 

Turpentine, .... 

CioHae 

49*8 

Naphthalene, .... 

CioHg 

50*0 

Anthracene, .... 

C14H10 

51*2 
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TABLE LXXIVc. — continued. 


Substance dissolved. 

E. 

N'anie. * 

Formula. 

Chloroform, .... 

OHCL 

CCl^ 

51*1 

Carbon tetrachloride, . 

51*2 

j, disulphide, 

cs, 

49*7 

Methyl iodide, . . . , 

CHjI 

50*4 

Ethyl bromide, .... 

CABr 

50*2 

„ iodide, .... 

CAI 

51*6 

Ethylene chloride, 

CACI^ 

CgHgNOa 

48*6 

Nitrobenzol, .... 

48*0 

Methyl nitrate, .... 

„ oxalate, .... 

CH 3 .NO 3 

49*3 

(CH3)A0, 

49*2 

„ salicylate, 

CsH^.OHCOOCHj 

51*5 

Ether, ..... 

(CA )20 

49-7 

Ethyl sulphide, .... 

( 0^)38 

51*8 

„ cyanide, .... 

C 2 H 3 CN 

61*6 

,, formate, .... 

HCOOC 2 H 5 

49-3 

,, valerate, .... 

C.HaCOOC.H. 

50*0 

Mustard oil, .... 

aHjCNS 

51*4 

Nitroglycerol, 

03113 ( 0 ^ 03)3 

49*9 

Tri-butyrin, .... 

(C 3 H,,C 00 ) 3 C 3 H 3 

48-7 

Tri-olein, 

Aldehyde, ..... 

(Ci,H33COO)3G3H3 

49-8 

CH 3 COH 

48*7 

Chloral, ..... 

CCLCOH 

50*3 

Benzaldehyde, .... 

CgHjCOH 

50-1 

Camphor, ..... 

GioHjgO 

51*4 

Acetone, 

CH 3 COCH 3 

49*3 

Yaleral, 

C^HgCOH 

51*0 

Acetic anhydride, . ’ . 

(CH 3 C 0)30 

47*0 

Santonin, 

C 33 HJ 3 O 3 

50*2 

Hydrogen picrate. 

CH 3 (X 03 ) 30 H 

49*9 

Aniline, ..... 

NH 3 .C 3 H 3 

46*3 

Codeine, ..... 

Ci,Hi,(OCH 3 )OHNO + H 2 O 

48*7 

Harcotine, 


52*1 

Thebaine, ..... 
Sulphur chloride, 

CiAiNO 

48*0 

51*1 

Arsenious „ ... 

AsClg 

49*6 

Phosphorous „ 


47*2 

Phosphoric „ 

PClg 

51*6 

Stannic „ 

SnCl^ 

48*8 

Methyl alcohol, .... 

CH 3 OH 

25*3 

Ethyl „ . . . . 

C,H.OH 

28*2 

Butyl „ , . . . 

CXOH 

43*2 

Amyl „ , . . . 

CsHuOH 

39*7 

Phenol 

C 3 H 3 OH 

32*4 

Hydrogen formate, 

HCOOH 

23*2 

,, acetate, 

CH 3 COOH 

25*3 

„ valerate. 

C^H,COOH 

27 1 

„ benzoate, 

CgHjCOOH 

25*4 
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TABLE LXXIVo. — continued. 


(6) For Nitrobenzol. Calculated value of E=!69*5. 


— ' — — — — . 

Substance dissolved. 

E, 

Xame. 

Formula. 

Benzol, 

OeHa 

70-6 

Ijiaphthalene, .... 

®10^8 

73-6 

Turpentine, .... 

CioHie 

69-8 

Chloroform, . 

CHCL 

69*9 

Carbon disulphide, 

cs, 

70-2 

Ether, ..... 

(C 2 H 5)20 

67-4 

Ethyl acetate, .... 

CH3COOC3HB 

72-3 

valerate, .... 

. CACOOCoH. 

73-2 

Benzaldehyde, .... 

C«H,COH 

70-3 

Acetone, 

CH,COCH„ 

69-2 

Codeine, ..... 

Cj,Hj,(OCH3)OHNO + H2O 

73-6 

Arsenious chloride, 

AsCL 

67-5 

Stannous „ 

SnCla 

71-4 

Methyl alcohol, .... 

CH3OH 

35-4 

Ethyl „ . . . . 

C3H5OH 

35-6 

Hydrogen acetate, 

CH3COOH 

36-1 

„ valerate, 

C.H9COOH 

42-4 

„ benzoate. 

C3H5COOH 

i 

37-7 


Where the values of E are much higher than the calculated magnitude, it is quite 
evident that dissociation or ionisation must have taken place ; and where the values are 
too low, polymerisation must have occurred. 


III. Vapour Tension, and ‘‘EbuUistic or Boiling Point ” Method. (Beckmann’s, etc.) 


Arrhenius^ Law : ‘‘ The rise (^T) of the boiling point (T) of a solvent, caused by dis- 
solving n gramme-molecules of a comparatively non-volatile substance in 1 00 grms. of the 
solvent, is directly proportional to n and the square of T ; and indirectly proportional to X, 
the latent heat of vaporisation of 1 grm. of the solvent,” 

From this it follows that the formula 



is applicable also when d = Change of boiling temperature when p grammes of a substance 
are dissolved in 100 grms. of the solvent. 


Also, 




0-02T2 

r J 


where T = Boiling temperature on absolute scale, 

Latent heat of vaporisation of 1 grm. of solvent at T°. 
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This law can be deduced from thermodynamical principles, hut the full investigation 
would be out of place here, and we can only give such equations and tables as are likely to 
be useful in actual experimental work. 

If n denote the vapour pressrire of the pure solvent at temperature T, 

Hi n >j j) of 3- solution of a fairly non-volatile substance in such 

a solvent, then, — 

S— = a constant for same degree of concentration, and the value of such constant is 

quite independent of the ti-mperature as long as the solution is dilute, and as long as the 
vapour pressure of the dissolved substance is an infinitesimally small quantity compared 
with that of the solvent at the same temperature. This law can be deduced from thermo- 
dynamical principles, and it has also been established experimentally. 

If n represent the number of molecules of the dissolved substance associated with 
N molecules of the solvent, we get — 

H - ^ . 

n 


The limiting value of C is evidently = 1, 


consequently we may put i.e., 


n - IIj n 


Employing ^ and M as in last section, — 


so we get 


and IT = 


100 

M 


n - Mp 
"TiT 



MpIIj 

"" loofn - nj ’ 


and 


ioo(n~n,)il 


or, if IV = weight dissolved n 1 gramme molecule of solvent. 



wTLi^ 


The great difficulty of measuring minute differences of vapour pressures, and the comparative 
ease of estimating changes in boiling temperature under constant pressure, has led to the 
adoption of the ‘‘ Boiling Point ” method in preference to the “ Vapour Tension mode of 
procedure. In using the Boiling Point method the temperature must be that of the liquid, 
and not that of the vapour. 

In addition to van^t Hoff’s formula, we have another approximate expression for 
E (Schiff, Tronter), viz., E ~ 0*00096TM, where M is the molecular weight of the solvent j 
or, taking more exact values for the constants, 

m2 

E = 0-01 976 Y - 0-0009565MT. 


The equality of the two expressions depends on the equation 


MX 

T 


= a constant— 20*658 very 


nearly, and for a large number of solvents. 

The following table includes nearly all liquids whose boiling points under 7 60 mms. 
pressure, and latent heats of vaporisation, are known. 

VOL. 11. 3 tJ 
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TABLE LXXIVd. 


Solvent 

Molecular Weight 
of Solvent. 

CQ 

t'-. 

(N 

1 

H 

K 

Value of E. 

Ma 

. 

Name. 

Molecular 

I'ormula. 

CO 

!>• 

CT.- 

p 

0 

xo 

CO 

10 

01 

0 

0 

p 

0 

T 

Bromine, ..... 


159-5 

6r-55 

43-694 

50-21 

51*04 

20-83 

Mercury, 


200 

350 

62 

123-70 

119-18 

19*90 

Sulphur, 

S 

32 

316 

362 

18-94 

18-03 

19-67 

Phosphorus trieliloride, . 

PCL 

137-6 

78 -5 

61-42 

47-98 

46*28 

20-12 

Stannic chlaiide, 

S11OI4 

260 

112 -5 

30-53 

96-18 

95-91 

20*69 

Carbon disulphide, . 

CS2 

76 

46 -2 

86-67 

23-23 

23-20 

20-63 

,, tetrachloride, 

0014 

168-5 

76 -2 

46-36 

61-98 

51-27 

20*87 

Benzol, 

CeHg 

78 

80 -35 

93-45 

26-40 

26-38 

20-63 

Toluol, 

OvHfi 

92 

110 -8 

83-55 

34-84 

83*77 

20-28 

Ethylbenzol, .... 

CsHjo 

106 

134 -7 

76-40 

42-99 

41*84 

19-86 

Metaxylol, .... 

OsHio 

106 

139 -9 

78-25 

43-05 

41-76 

20-09 

Propylbeuzol, .... 

C9H12 

120 

157 -2 

71-76 

50-97 

49-38 

20-01 

Meaitylol, .... 

O9PI12 

120 

162 -7 

71-75 

52-28 

50 01 

19-76 

PsBUcIocumol, .... 


120 

168 

72-80 

52-67 

50*62 

19-81 

Oymol, 

CioHu 

134 

175 

66-30 

59-82 

57*43 

19-83 

Citron oil, .... 

OloHie 

136 

176 -1 

70-02 

56-74 

68-42 

21-20 

Terebene, .... 


136 

166 

67-21 

54*11 

55-80 

21-30 

Chloroform, .... 

CHOlg 

119 1 

60 -9 

68-49 

37-66 

38-04 

20-87 

Methyl iodide, .... 

CHrI 

141-5 

42 -2 

46-07 I 

42-71 

42-66 

20-68 

Methylene chloride, . 

CH2CI2 

84-7 

41 -6 

75-40 

25-94 

25-49 

20-30 

Ethyl bromide, 

aHjBr 

109 

38 -2 

00-37 

31-69 

32-49 

21-14 

,, chloride, 

C;HbC1 

64-4 

21 -17 

89-30 

19-15 

18-12 

19-89 

Ethylene chloride, . 

C2H4CI, 

98-7 

58 

06-30 

32-65 

31-25 

19-77 

Ethyl iodide, .... 

C2H5I 

155*5 

71 -3 

46-87 

49-97 

51-21 

21-17 

Biethylamine, 


73 

58 

91 

23-79 

23-11 

20-07 

Ether, 


74 

34 -83 

84*60 

22-16 

21*78 

20-31 

Ethylene oxide, 

C2H4O 

44 

13 -6 

138*64 

11-68 

12-06 

21-29 

Methylal, .... 

C3H8O2 

76 

42 

89-87 

21 -82 

22-90 

21*68 

Chloral, 

CCisCOH 

147-1 

97 -2 

54-10 

50-06 

61-09 

21-22 

Ethyl formate, 

HCOOCgHg 

74 

53 -5 

92-20 

22-85 

23*11 

20-89 

Propyl ,, ... 

HCOOCgH^ 

88 

81 *2 

85-25 

29-08 

29-81 

21-18 

Butyl ,, ... 

HCOOC4H9 

102 

98 

77 

35-32 

36-19 

21-17 

f-Amyl ,, ... 

HCOOO^Hu 

116 

124 

71-65 

43-19 

44-0.5 

20-93 

Methyl acetate. 

OH3COOCH3 

74 

57 *3 

93-95 

22-94 

23*38 

21-05 

Ethyl , , ... 

CH3COOC2H, 

88 

77 

83-07 

29-14 

29-46 

20-88 

Propyl ,, ... 

OH3OOOO3H7 

102 

102 *3 

77-30 

36-00 

36*61 

21-01 

i-Butyl ,, ... 

CH3COOC4H9 

116 

116 *8 

69*90 

42*95 

43-25 

20-80 

i Amyl ,, ... 

ch;cooc,h,4 

130 

142 

66-35 

51-29 

51-60 

20-78 

Methyl propionate, . 

CofigCOOCHy 

88 

80 

84*15 

29-26 

29-71 

20-98 
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TABLE LXXIYb, — continued. 


Solvent. 

m 

Molecular Weight 
of Solvent. 

T-273. 

A 

Value of E. 

Ma 

T 

Name, 

Molecular 

Formula. 

^ 1 ^ 

CO 

w 

r-J 

0 

0 

&H 

VO 

<0 

VO 

OS 

0 

0 

0 

0 

Ethyl propionate, . 

C 2 H 5 OOOC 0 H 5 

102 

98° -7 

77 TO 

86*51 

36*26 

21*16 

Propyl „ ... 

C^HsCOOOsH^ 

116 

122 *6 

71-50 

43*26 

43*89 

20*96 

i-Butyl ,, . , . 

C 3 H 5 GOOC 4 H 9 

130 

136 *8 

66 

50*28 

50*95 

20*93 

Amyl , , . . . 

CaH.COOCsHii 

14f 

160 -5 

63-06 

58*89 

69-71 

21*09 

Methyl butyrate, 

CsH^COOCHg 

102 

102 '3 

77*25 

36*03 

36*61 

20*99 

Methyl ,, 


102 

92 *5 

75*50 

34*96 

36*66 

21*06 

Ethyl , , 

: O 3 H 7 COOO 2 H 5 

116 

119 

71*50 

42-77 

43-49 

21T6 

Ethyl t- 

) » 

116 

no 

69*20 

41*89 

42*60 

20*96 

Propyl 

j CgH^COOOsHy 

130 

143 '6 

66*2 

61*80 

51*80 

20-66 

Propyl t- , ... 

i) 

130 

134 

63*9 1 

61*22 

1 

50*61 

20*41 

i- Butyl ,, ... 

C 3 H 7 OOOC 4 H 9 

U4 

156 *7 

61*9 

58*94 i 

59T8 

20 70 

vButyl , ... 


144 

148 -6 

59-95 

58*59 ! 

1 58*07 

20*48 

z-Amyl ,, ... 

CgHyCOOCgHn 

158 

178 

59-4 

67*66 

68*16 

*20*81 

i-Amyl , , . . 

9 9 

158 

168 

57*65 

66*66 

j 66*64 

20 65 

Methyl valerate, 

C 4 H 9 COOOH 3 

116 

116 ‘3 

69*95 

42*81 

43*19 

20 84 

Ethyl ,, ... 

C 4 H 9 COOC 2 H 5 

130 

134 

54*65 

50*73 

50*61 

20*65 

Propyl „ ... 

C 4 H,C 00 C 3 H 7 

144 

156 ‘5 

61*2 

59*28 

58*92 

20*56 

Butyl ,, ... 

C 4 H 9 COOC 4 H 9 

158 

169 

67*85 

66*73 

66*82 

20*68 

i-Amyl ,, . . 

C4H9COOC5Hn 

172 

187 '5 

56*2 

74*66 

75*76 

20*99 


In the preceding list all the values for 


MX 

T 


come within 5% on either side of the 


standard quantity 20*658 : the values for the four following substances are very suggestive. 


Solvent. 


Name. 

Molecular 

Formula. 

Methyl chloride, 

CH 3 OI 

>) »» . r . 

CsHsCla 

Ethylene bromide, . 

C2H4Br2 

>» if • * * I 

CHsBr 

Hydrogen cyanide, . 

HCN 

>) )) ... 

H 4 C 4 N 4 

Chloral hydrate, 


iJ }) ... 

1 KCgHgClsOa) 


Molecular Weight 
of Solvent. 

T-273. 

A 

Value of E. 

Ma 

T 

CO 

OS 
r- < 
p 

0 

s 

ICS 

CO 

VO 

os 

0 

0 

0 

0 

50*4 

-23° -7 

48*6 

26-27 

12*02 

1 9*825 

100*8 

-23 *7 

48*6 

26-27 

24*04 

19*65 

188 

111 

82*3 

35*40 

69*05 

40*29 

94 , 

111 

82*3 

36*40 

34*63 

20 T 5 

27 

26 

67*1 

30*94 

7*72 

5T56 

108 

26 

67*1 

30*94 

30*08 

20*62 

166T 

96 *5 

132*3 

20*39 

58*35 

69*11 

5S-0S 

93 -B 

132*3 

20*39 

19*45 

19*70 
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Water and the alcohols give seemingly abnormal values for 
so also do some of the ethers, etc. 


MX 
T ’ 


as will be seen below ; 


Solvent. 

Molecular Weight 
of Solvent. 

r 

CO 

w 

04 

1 


Value of E. 

Mx 

-rp 

Kame. 

Molecular 

Formula. 

Oi 

o 

o 

Eh 

s 

«o 

40 

Oi 

o 

o 

p 

o 

Water, 

H^O 

18 

100° 

5^5*9 1 

5*13 

6-42 

25-86 

Methyl alcohol, 

CHgOH 

32 

64 *6 

267*48 i 

8-41 

10-33 

26-36 

Ethyl ... 

C,H 50 H 

46 

' 78 *1 

205*07 1 

11*88 

15*45 

26-86 

Propyl ,, (normal), 

03 H,OH 

60 

97 *4 

159*64 j 

17’02 

21*26 

25-82 

i'Butyl ,5 ... 

C4H,0H 

74 

108 -4 

132*68 : 

21-66 

27-00 

25-74 

Amyl „ ... 

CsHuOH 

88 

131 

120 

26-87 

34-00 

26-14 

„ „ (tertiary), . ! 

CaHnOH 

88 

102 

105*455' 

26-35 

31-56 

24-75 

Oetyl ,, ... 

CieH3;,OH 

242 

344 

68*48 ! 

128-66 

14-2-82 

22-93 

Amyl ether, 

(0„H„).,0 

158 

176 

69*4 

67*40 

67-86 

24-42 


For the organic acids, etc., the anomalies are greater and, perhaps, more inexplicable, as 
will be seen from the following examples : — 


Solvent. 

Molecular Weight 
of Solvent. 

T -273 

A 

Value of E. 

Ma 

T" 

N’ame. 

Molecular 

Formula. 

fHl-< 

<0 

ca 

rH 

p 

0 

0-0009565MT 

Hydrogen formate, . 

HCOOH 

46 

100° '6 

103-7 

26-61 

16*44 

12-79 

„ acetate, . 

OH 3 COOH 

60 

118 

84-9 

36-68 

22-44 

13-03 

,, butyrate, . 

OsHyCOOH 

88 

164 

114 

33-10 

86-78 

22-96 

,, valerate, . 

O 4 H 9 COOH 

102 

184 

103-62 

41-75 

44-68 

23-10 

Acetic anhydride, 

(C 2 H 30)20 

102 

187 

66-1 

50-25 

40-00 

16*44 

Methyl formate. 

HOOOOHs 

60 

32 -9 

117-1 

15-79 

17-65 

22-96 

Acetone, 

OH 3 COCH 3 

68 

56 -6 

125-8 

17-13 

18-29 

22-46 


It rarely happens that anything stronger than a 1 per cent, solution gives reliable 
results, and tbe vapour tension of the dissolved substance at the boiling temperature of the 
solvent should be very slight. 

Ostwald gives the following values for — 


100 E. 

Water, . , . 520 

Ethyl alcohol, . . 1150 

Acetone, . . . 1670 

Ethylic ether, . . 2110 

Carbon disulphide, , 2370 

Hydrogen acetate, . 2530 


These are identical with the values given 
iv. 533, etc. 


Ethyl acetate, 

100 E. 
. 2610 

Benzol, 

. 2670 

Phenol, . 

. 3040 

Aniline, . 

. 3220 

Chloroform, 

. 3660 

’Ethylene bromide, 

. 6320 


by Beckmann, Zeitschr, f. physiK Chem.^ 


The variation of tbe atmospheric pressure complicates this method very largely, and, 
whenever available, tbe freezing point method is to be preferred. 

The following table, arranged from G. Tammann’s investigations, is very suggestive as to 
the effect of higher concentration on the vapour pressure of aqueous solutions. 




Diminution of Vapour Pressure of Water at 100“ C. caused by dissolving n gramme molecules of various salts 
in 1 kilogramme of water ; diminution of pressure given in millimetres of ice-cold mercury. 
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o 

tH 

ip O p Cl p 

CO cb oo o lo lb 

'r+t t-hi i-h CO t- 00 

CO Cl Cl CM Cl Cl 

00 

p ih pp p p 

cbcbocD!^ Cl 

COr-I Ol>*00 00r-4 lO 

dCO CMr-Hr-Ji— ICI i— l 

CD 

p p p CM p CM pp P »7l pp p 

ooscbcMcbcSot-cMDOcb A<do <X) 
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TABLE LXXIYf. 

Prof. Eamsay, from observations on the diminution of vapour pressure of mercury, 
obtained tbe following results for the various metals : — 



Molecular Weight 
calculated. 

Atomic Weight 
0 = 16. 


Molecular Weight 
calculated. 

Atomic Weight 
0 = 16. 

Li 

7T 

7*03 

A1 

33-1 - 36-7 

27*1 

Xa 

21*6 -15*1 

23*05 

Ga 

69-7 

70 

K 

30-2 ~29T 

39-15 

Sh 

136 - 301 

120*2 

Mg 

24'0- 21-5 

24*36 

T1 

197-0 -163-6 

204*1 

Ca 

19*1 

40*1 

Bi 

214 - 232 

208-5 

Ba 

75-7 

137*4 

Sn 

117-4- 149-6 

119-0 

Mn 

55*5 

55*0 

Pb 

200 - 260 

206*9 

Zn 

65-4-70T 

65*4 


112-4 

107*93 

Cd 

103*8-99-7 

112*4 

Au 

207-4-208-1 

197*2 

' 


The approximations, though not very close, indicate very emphatically that metals in 
mercurial solution tend to form monatomic molecules. 


lY. Distillation of Mixed Liquids. 


If a mixture of two liquids distils over at temperature T in proportion of : Qg, and 
if the vapour pressures of the two liquids at T are IIj and respectively, and if and 
be the vapour densities of the two bodies, 

,*/ Q| : d^. (Gay-Lussac, Wanklyn, Bertbelot, etc.) 

blow, if tbe molecular weight of one (Jfflli) be known, that of tbe other can be easily 
calculated from NaumanAs formula — 





This formula assumes that the vapour density of each constituent of the mixture is 
normal at the temperature T, but such is never the case, and the method is at best only 
roughly approximate, and of more value as a contribution to chemical theory than as a 
working method. With such liquids as water, benzene, etc., whose vapour pressures are 
known for various temperatures, the vapour pressure ( 112 ) of the other substance may 
be taken as = Barometric pressure - 11^. 

Xaumann’s formula is useful for calculating molecular weights from the results of 
steam distillations and other analogous operations, hut the results are only roughly approxi- 
mate. Better results may be obtained as follows : — 


QiHs ’ 

where = density (here either weight of 1 litre, or “ vapour density,’^ referred to air or 
hydrogen) of the substance of known molecular weight at temperature T and under the 
pressure and do = corresponding value for the second substance under the pressure IIo. 
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For example, taking the data used by Beilfttein : In the steam distillation of naph- 
thalin at 98“‘2 0. (eor.) and barometric pressure of 733 (cor.), the distillate consisted of 
49*4 grms. of water and 8*9 grms. of naphthalin. 

Here n- Tension of aqueous vapour at C. = 712“37 mms. (Table LIXa), 

/. n>-733 - 712-27 - 20-73. 

Weight of 1 litre of water vapour at 98''‘2 = 0-57043 grms, (Table LXVIIa), 

0-57043x 8-9x 712-27 
•■■'^ 2 = 4e-4x 20-73 


Correcting to the standard pressure of 1 metre of ice-cold mercury, we get the density 
the hypothetical vapour of naphthalin at 98° *2 C. under 1000 mms. pressure 


0-57043 X 8*9 x 1000 
49-4 X 20-73 


4-9575. 


According to Table LXIb. the molecular volume at 98°-2 C. is 23-070056, and conse- 
quently molecular weight of naphthalin 

= 4-9575 X 23-070056 - 114-37 ; 

or using XaumaniTs formula’ 

1^016 X 8-9 X 712-27 
49*4x20*73 



PART lY-ARALYTICAL CHEMISTRY. 


In the following tables every possible precaution has been taken to ensure the strictest 
accuracy, and it is hoped that errors which have escaped detection are, at the very worst, 
few and insignificant. The factors, multiples, logarithms, etc., have been calculated to as 
many decimal places as the author deemed necessary for the very finest analytical work ; 
for ordinary work, technical and commercial, considerably fewer decimals will suffice. 

The values for the atomic weights adopted in the calculation of these tables are those 
given by the International Committee at the commencement of the year 1904, the 
standard being 0=16. As far as the more important elements are concerned, these values 
are likely to remain unaltered, and only those for the most rare and recently discovered 
substances are at all likely, at anything like a moderately early date, to undergo any 
appreciable modifications. As far as the ordinary daily routine of commercial and technical 
work is concerned, the author ventures to hope that these tables may prove of permanent 
value. 



TABLE LXXVa. — Table for Computing the Eesults of Analyses. 
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TABLE LXXYb ( 1). — ^Volumetric Analysis. 


The first column gives the formula of the substance to be estimated ; the second column 
gives in milligrammes the weigh! of the substance corresponding to each centimetre cube 
of decinormal solution ; and the third column contains the logarithms of the numbers in 
column 2. 

' By taking for assay as many decigrammes as there are mgms. represented in column 2, 

N 

each c.cm. of — solution will correspond to 1 per cent, of the substance whose formula is 


given in column 1. For example, if one wished to ascertain the percentage of IS^agCOg in 
soda crystals, one would weigh out exactly 5*305 decigrammes, ue,, 0-5305 grm., of the 

crystals, dissolve this amount in water and neutralise with ~ acid: each c.cm. of acid 

required will represent 1 per cent, of KagCOg in the crystals, so that, if it needed 
37*8 c.cms. acid, the crystals would contain 37*8 per cent, of bTagCOg In this way all 
trouble in calculating out the results of volumetric determinations can be avoided. 

This Table B (1) gives all the normal values for precipitation, acidimetry, alkalimetry, 
oxidation, reduction, and iodometric methods ; some slightly abnormal values are given in 
Table B (2). 


Formula of Substance to be estimated. 

Weight, in mgms., 
of Substance = 1 cm.® 

5 Solution. 

Logarithm. 

Aluminium — ' 



Al- 

0-903S 

r-9658480 

AlBr3+6H,0 

12-50255 

-1-0969980 

AICI3, 

4-4485 

0-6481973 

AlClg + eH.O, ..... 

8-05155 

0-9068787 

A1.P3, : 

1-7035 

0-2312996 

A1(0H)3, 

2-60415 

0*4156632 

A1P0„ 

4-07 

0*6095944 

Al3(SO,)3, 

5-7065 

0-7563671 

AL/SOJa + lSHsO 

11-llllS 

1-0457583 

(NH,),AU(S04)4 + 24H20, . 

15-11615 

1-1794406 

K3Al3(SO;)4 + 24HA . . . 

15-81875 

1-1991716 

Na2Al„(S0,)^ + 24H20, 

15-28206 

1-1841820 

Antimony — 



Sb'--, 

4-0066 

0-6027832 

SbBrj, ...... 

12-0026 

1-0792777 

SbClg, 

7-5516 

0-8780428 

SbFj, 

5-9066 

0-7713424 

SbjOg, 

4-8066 

0-6818440 - s 

Sb^Sg, 

5-6096 

0-7489370 i 

K3Sb303{C,H,03)3 + H30, . . . 

22-1595 

1-3466566 1 

Sb 

2-404 

0-3809345 J 

SbClj, 

5-949 

0-7744440 I 

SbFs, 

4-304 

0-6338723 1 

SbjOj, 

3-204 

0-5066926 1 

Sb^S^, 

4-007 

0-6028193 1 

-J 
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TABLE LXXVb {l).-r-continued. 


B’ormula of Substance to be estimated. 

Weight, in mgms., 
of Substance s 1 cm.^ 

Solution, 

10 

Logarithm. 

Arsenic — 



As*’*, 

2-5 

0-3979400 

AsClg, 

6*045 

0-7813963 

...... 

3-3 

0*5185140 

As , 85 

4*103 

0-6131016 

lSra 2 HAs 03 , 

5-67026 

0*7536034 

Na 2 HAs 0 ,+ 12 H., 0 , 

13*41 

1*1139434 

As 

1*5 

0-1760913 

A ^ 20 ^, ...... 

2-3 

0-3617278 

AsgSg, ...... 

3*103 

0-4917818 

Barium — 



Ba”, ....... 

6*87 

0-8369567 

BaBi'g, ...... 

14-866 

1-1721941 

BaBr. + 2 H 20 , 

16*6676 

1*2218731 

BaCOj, 

9*87 

0-9943171 

Ba(C 103 ) 2 , 

15-215 

1-1822720 

BaClo, 

10-416 

1-0176593 

BaCi;+2H„0, . . . . 

12*2166 

1-0869604 

BaCfO,, 

12*675 

1*1029480 

Ba(N03)2, 

13*074 

1-1164085 

BaO, ........ 

7*67 

0-8847954 

Ba(0H)„ 

8*5708 

0-9330214 

Ba( 0 H)., + 8 H 20 , 

15*7772 

1-1980299 

BaO., ' . , . . . 

8*47 

0-9278834 

BaO., + SHgO, . . . . > 

15*6764 

1-1952463 

BaRO,, 

11*673 

1-0671826 

BaPtC,N, + 4H20, . . . . 

Beryllium (Glucinum) — 

25*4212 

1-4051960 


1-6580114 

Be- (GB-), 

0*455 

Bed,, 

4* 

0-6020600 

Bed; + 4HA 

7*6032 

0-8809964 

BeO,'. 

1*255 

0-0986437 

BeSO„ 

5*258 

0-7206206 

BeS0, + 4H20, 

8*8612 

0-9474926 

Bismuth — 



Bi-, 

6*95 

0-8419848 

Bi0l3, .... 

10*495 

1-0209824 

Bil,, 

19*635 

1-2930309 

Bi(N 03 ) 3 , 

13*154 

1-1190578 

Bi(N 03)3 + 5H,0, . ■ . 

16*1566 

1-2083517 

BiPO,, . " 

10*1166 

1-0050374 

BijOj, 

7*75 

0-8893017 

BiAsO,, 

11*5833 

1-0638336 

BijSg, 

8*553 

0-9321184 
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TABLE LXXVb (1). — continued. 


« 

Formula of Substance to be estimated. 

Weight, in mgms., 
of Substance ~ 1 cm.^ 

— Solution. 

10 

Logarithm. 

Boron — 



B”, 

0-3666 

T-6642714 

B^Og, 

1-1666 

0*0669467 

H 3 BO 3 , 

2-06746 

0*3154385 

Bromine — 



Br', 

7*996 

0-9028728 

HBr, 

8*0968 

0*9083134 

BrgOj, 

11*996 

1-0790365 

HBrO, 

12*8968 

1*1104820 

KBr, . 

11*911 

1-0769482 

AgBr, 

18-789 

1-2739037 

KaBr, 

10*301 

1*0128794 

Cadmium — 



Cd--, 

5-62 

0-7497363 

CdCOg, .... 

8*62 

0-9355073 

CdClo, 

9*165 

0*9621325 

CdCi; + 2H,0, 

10-9666 

1-0400720 

cdi^: ; 

Cd(NOg) 2 , 

18*305 

1*2625697 

11*824 

1*0727644 

Cd(N 03 )g + 4Hg0, .... 

15*4272 

1*1882871 

CdO 

6*42 

0*8075350 

CdSO^ 

10*423 

1*0179927 

CdSO^ + lH^O, 

14-0262 

1*1469400 

CdS 

7*223 

0*8587176 

Csesium — 



Cs- 

13*29 

1*1235250 

CSftCOg, ...... 

16*29 

1*2119211 

CsCl, 

16*835 

1*2262131 

CsNOj, 

19*494 

1*2899010 

CS 2 SO 4 , 

18*093 

1-2575106 

CsaPtClg, 

33*665 

1*5271786 

Calcium — 



Ca", 

2*005 

0*3021144 

Cug^AsO^^gj ..... 

6*6383 

0*8220590 

CaBig, ...... 

10*001 

1-0000434 

CaCOg, 

5*005 

0*6994041 

Ca(C 103 ) 2 , 

10*35 

1*0149403 

CaClg, 

5*55 

0*7442930 

CaCl., + 6H,0, 

10*9548 

1*0396045 

CaF,^ 

3*905 

0*5916210 

Ca(OCl)„ 

7*15 

0-8543060 

Ca(H,P 02 ) 2 , 

CaiNbg)^: 

8*5066 

0*9297560 

8*209 

0*9142903 

Ca(N 03 ) + 4H20, . . . . 

11*8122 

1*0723308 
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TABLE LXXVb {1).— continued. 


Fonaaula of Substance to be estimated. 

Weight, in mgms., 
of SubstanCo s 1 cni.^ 

Solution. 

10 

Logarithm. 

Calcium — 



CaO 

2*805 

0-4479329 

Oa(OH) 2 , 

3-7068 

0*5688820 

CaOQ + SHgO, ..... 

10-8114 

1*0338819 

Ca3(PO,)2, 

5-1716 

0-7136305 

Ca 2 H 2 (P 0 ,), + 4H,0, .... 

5-738 

0-7687605 

GaH,(P 0 ,);+H 20 , .... 

4-20246 

0*6235042 

CaSO^, 

6-808 

0-8330195 

CaS 04 + 2 H 20 , 

8-6096 

0*9349829 

CaSOj 

6-008 

0-7787299 

CaS 03 + 2 H 20 , . . . . 

7-8096 

0*8926288 

CaS, 

3*608 

0-5572665 

CaOsO^ 

6-405 

0-8065191 

Ca(C 2 H 302 ) 2 , . ... 

7-9074 

0-8980337 

Ca(C 2 H 302)2 + H 20 , .... 

8-8082 

0*9448872 

Ca(CNS) 2 , 

7-815 

0*8929290 

Cerium — 



Ce-**, ...... 

4-675 

0-6697816 

002 ( 003 ) 3 , 

6-675 

0-8244512 

CeOls 

8-22 

0-9148718 

CeFj, 

6-576 

0-8178957 

OsqOs, ...... 

5-475 

0-7383841 

CePO^ 

7-8416 

0-8944083 

062 ( 804)3 

9-478 

0-9767167 

062 ( 804 ) 3 + 9 H 2 O, .... 

10-9793 

1-0405769 

062 ( 0204 ) 3 , 

9-076 

0-9578466 

063 ( 0204)3 + 9 H 2 O, .... 

11-7774 

1-0710494 

06 (N 03 ) 3 , 

10-879 

1-0365889 

06 (^ 03 ) 3 + 6H„0, .... 

14-4822 

1-1608346 

Ce--, . " 

3-50625 

0-5448429 

O 6 O 2 , 

4-30626 

0-6340992 

OeF 4 , 

6-40625 

0-7328961 

C 6 F 4 + H 2 O, ..... 

5-85665 

0-7676493 

06 ( 804 ) 2 . 

8-30926 

0-9195618 

Ce(S 04 ), + 4HA .... 
06 ( 804 ) 2 " +7h;o, . . . . 

10-11075 

1-0047834 

11-46205 

1-0592623 

Clilorin 6 — 



or. 

3-545 

0-5496162 

HOI, 

3-6468 

0-5617928 

0120 , 

4-345 

0-6379898 

HCIO, 

5-2458 

0-7198117 

0 l 20 g, 

HCIO 2 , ...... 

5-945 

0-7741619 

6-8458 

0-8354242 

OIO 2 , 

6-745 

0-8289820 
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TABLE LXXVb (1). — continued. 


Formula of Substance to be estimated. 

Weight, in mgins., 
of Substance = 1 cm.^ 

~ Solution. 

Logarithm. 

Chlorine — 

01,05 

7*545 

0-8776592 

HCIO 3 

8*4458 

0*9*266408 

ClgO^, 

9*145 

0*9611837 

hui 6 „ 

10*0458 

1*0019845 

Chromium — 



Cr-, 

1*7366 

0*2397164 

„ (in chromates), .... 

2*605 

0*4158077 

CrClg, 

5*2816 

0-7227709 

Cr^Og, ...... 

2-5366 

0*4042634 

Cr(N 03)8 + 9H„0, .... 

13*34546 

1-1253337 

OrPO^, 

4-9033 

0*6904914 

CrP0^ + 6 H„O, 

8-50653 

0*9297526 

012 (^ 04 ) 3 , . 

6*5396 

0*8155556 

Cr,(S 04 ) 8 + 18 HA .... 

11*94446 

1-0771667 

K,;Cr,(S 04)4 + 24Ho0, 

16*65206 

1*2214681 

(NH;),Cr, ( 804 ) 4 + 2411,0, • • • 

15*94946 

1*2027461 

Cr(CNS) 8 , 

7*5466 

0-8777551 

Cobalt — 



Co", 

2*95 

0*4698220 

C 0 CO 3 , 

' 5*95 

0*7745170 

CoCL, 

6*495 

0*8125792 

CoCL+6H,0, 

11*8998 

1*0755397 

Oo(C'N)„ 

5*554 

0*7446059 

Co(CX)3+3H,0, .... 

8 2564 

0*9167907 

Co(N 03 ), 

9*154 

0*9616109 

Co(N 08 ),+ 6 H 20 , .... 

14*5588 

1*1631255 

CoO, . ‘ 

3*75 

0*5740313 

Co 3 (As 04 ) 2 , 

7*5836' 

0*8798601 

Co3(As 04)2 + SUjO, .... 

9*98546 

' 0*9993683 

CO8(P04)2, 

6*1166 

0*7865148 

Co3(P04)2 + 8H,0, .... 

8*5188 

0*9303784 

C0S04, 

7*753 

0*8894698 

CoS 04 + 7 H, 0 , 

14*0586 

1*1479421 

CoS, . . ' 

4*553 

0*6582976 

Co-, 

1*9666 

0*2937307 

C0CI3, 

5*5116 

0*7412829 

CojOj, 

2*7666 

0*4419568 

C02S3 

3*5696 

0*5526276 

Copper — 



Cu-, 

6*36 

0*8034571 

CunBr,, 

14*356 

1*1570334 

GU2CI2, 

9*905 

0*9958545 

CuaFj 

8*26 

0*9169800 
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TABLE LXXVb {Vj.—contmied. 


Formula of Substance to be estimated. 

Weight, in mgms., ^ 
of Substance s 1 oni.^ 

Solution. 

10 

Logarithm. 

Copper — 


1-2797810 

CUnlo, 

19*045 

CUgO, 

7-16 

0-8549130 

CugSOg + HgO, 

11-2638 

1-0516849 

Cu^S, 

7-963 

0-9010767 

Cvi,(CNS)„ 

12-17 

1-0852906 

Cu-- 

3-18 

0-5024271 

Cu(C,H 302 ) 2 +H 20 , .... 

9-983 

0-9992611 

CUCO 3 , 

6-18 

0-7909885 

CuClg, 

6-726 

0-8276923 

CuCl., + 2H,0 

8-6266 

0-9307759 

CuO,- .“ 

3-98 

0-6998831 

Ctl(NOg) 2 , ...... 

9-384 

0-9723880 

Cii(lsr 03 )., + 3H„0, .... 

12-0864 

1-0822970 

CU 3 (P 0,)3 

6-3466 

0*8026456 

0 u 3 (P 0 .)., + 3H,0, .... 

cu 3 (as 6 ;) 3 . *..... 

7-24746 

0-860186? 

7-8136 

0-8928363 

Cu 3 (As 0 j 2 + 2 H 20 , .... 

8-41386 

0-9249956 

CuHAsO,, 

9-3804 

0-9722214 

CuSO^, “ 

7-983 

0-9021661 

CiiS 0 ., + 6 H 20 , 

12-487 

1-0964581 

CuS, 

4-783 

0-6797004 

Fluorine — 



F', 

HF, 

1-9 

0-2787536 

2-0008 

0-3012037 

Gallium — 



Ga- •, 

3-5 

0-5440680 

GaCla, 

7-045 

0-8478810 

Ga-, . . . . 

2-3336 

0-3679767 

GaClg, 

5-8786 

0-7692542 

Ga.jOj, ...... 

3-1336 

0-4960065 

Ga(N 03 ) 3 , ... . . 

8-5376 

0-9313222 

Ga 3 (SO,) 3 , ... 

7-1366 

0-8634751 

(NH,) 3 Ga 3 (S 0 *),+ 24H30.. . . 

16-54616 

1-2186964 

Germanium — 



Ge--, 

1-8125 

0-2582780 

GeBr 4 , 

9-8086 

0-9916026 

GeCl^, 

5-3675 

0-7289622 

GeF 4 

3-7125 

0-6696665 

GeF 4 + 3H,0, 

5-0637 

0-7044679 

H^GeF,,, : 

4-7129 

0-6732882 

K^GeFe, 

6-62 

0-8208680 

G 6 I 4 , 

14-4976 

1-1612931 

G-eOg, 

2-6125 

0-4170563 
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TABLE LXXYb (1). — continued. 


Formula of Substance to be estimated. 


Weight, in mgms., 
of Substance = 1 cm. 

Solution. 

10 


Germaniiim- 

GeS., 

Gold- 


3*4155 


Au*, . 

AuBr, 

AuCl, ^ . 

AuCN, . 
KAu(GX)2, 

Au^O, 

Au”', 

AuClj, . 

AuCl2 + 2H,0, . 
HAuCl,, . . 

HAuCl^ + iHjO, 
KAuCl^, . 

KAuCl4 + 2H,0, 
KAu{CN)4 + 6H20, 
2KAu(CN)^ + 3H20, 
KAuOj + SHjO, . 
Indiiun — 


19- 72 

27- 716 
23-265 
22-324 

28- 843 

20- 52 
6-5733 

10- 1183 

11- 3194 

11- 3336 
13-73573 

12- 605 

13- 80603 

14- 95353 
12-25113 
10-75323 


In—, 

InCl3, . . 

In^Oj, 

In2(N03)e + 3H20, 
1112(804)3, . 

Tn„(S04)3 + 4H2O, 

(i:7H4)2ln2(S04)4 + 24H20, 
InoSj, 


Iodine 

I', 

HI, 

KI, 

HIO 


8> 

KIO3, 

HIO4, 

KIO4, 

H3IO3, 

H3IO3, 


^4^2^9> 

12^6’ 

Iridium — 


' Estimation of I, 


Ir-,. . , 

IrBrg, 

IrBig + 4H2O, . 


3*8 

7*345 

4*6 

10*9048 

8*603 

9*80406 

18*0128 

5*403 


12*685 

12*7858 

16*6 

17*5858 

21*4 

19*1858 

23 

20*9874 

22*789 

20*0866 

16*685 

6*4335 

14*4295 

16*83146 


Logarithm. 


0*5334543 

1*2949069 

1*4427306 

1*3667031 

1*3487720 

1*4600404 

1*3121774 

0*8177856 

1*0051089 

1*0538234 

1*0543678 

1*1378518 

1*1005428 

1*1400699 

1*1747438 

1*0881762 

1*0315404 

0*5797836 

0*8659918 

0*6627578 

1*0376177 

0*9346499 

0*9914062 

1*2555812 

0*7326349 

1*1032905 

1*1067279 

1*2201081 

1*2451622 

1*3304138 

1*2829799 

1*3617278 

1*3219587 

1*3577253 

1*3029065 

1*2223262 

0*8084360 

M592462 

1*2261219 
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TABLE LXXVb (1). — aontinued. 


Formula of Substance to be estimated. 


Iridium — 

KgIrBrg + SH^O, ) Estimation 
(NH 4 ) 3 TrBrg + 3H20, f of Br, 

IrOl3, 

Na„IrCL + 12H20, V p, 

(NH,)6lr201i2 + 3H20, j 

i I Estimation of NO,, 

K3lr(N02)j + H20, j 

1 Estimation of 

Ba8lr3(GN)i2 + 18H20, j 

...... 



IrBr^ 

H2lrBrg, ) ggtjjjiation of Br, 

Ji.2lxJjrg, ) 

IrCl, 

H^IrClg, ) 

KsIrClg, L 

NaJrCL 


■ (NH,).2lrCl, 

M 4 , • 

IrS, 




> Estimation of Cl, 


.j. j (Ferrous compounds, 

I Fe estimated as dyadic) — 
Fe--, . . 

FeBcj, 

FeBrj+'CHgO, . 

FeCOa, . 

FeCl„ 

FeCL + 4HA . 

K,Fe(CN)g,‘ . 
,Na,Fe(CN)6 + 12H20, 

FeFg, 

FeFa + SHgO, . 

Fela, . 

Fe(N 03 ) 2 , . . 

Fe{N 03)2 + 6H20, 

FeO, . 

Fe(C10^)2 + 6H20, 

Fea(POg)2, . 

Fea(P0j2 + 8H20, 

FeHPO^ + HjO, 


Woigbt, in tngms., 

. of Substance s 1 cm.^ 

5 Solution. 

10 


14*07096 

13-01706 

9*9783 

9-61996 

11-51736 

8-1156 

8*1713 

10- 07843 

5- 87106 

7- 77816 

11- 95806 

8- 0363 
■4*825 

12- 821 
11*24626 
12-5176 

8-37 

6- 79526 
8-0666 
7.PiQ 

7- 36406 
17-51 

6-428 


2- 795 

10- 791 
16-1958 

5- 795 

6- 34 
9-9432 

18-437 

26-0266 

4- 695 

11- 9014 
15-48 

8-999 

14-4038 

3- 595 
18-1448 

5- 9616 
8-3638 
8-4962 


Logai-ithm. 


1*148.3239 

1-1145131 

0-9990680 

0- 9831735 

1- 0613532 
1-9093-242 
0*9122929 
1-0033930 

0- 7687170 
0*890877-2 

1- 0776610 
0-9050579 

0- 6834973 

1- 1079219 
1-0610085 
1-0975233 
0-9227254 
0-8322065 
0-9066941 
0-8767949 

0- 8671277 

1- 2432861 
0-8080759 


0- 4463818 
1*0330617 

1- 2094024 
0-7630534 
0-8020893 

0- 9975262 

1- 2656903 
1-4154175 
0*6716356 
1*0755981 
1*1897710 

0- 9541942 

1- 1684771 

0- 5556989 

1- 2587522 
0-7753676 
0-9224036 
0-9292247 
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TABLE LXXVb (1).— continued. 


Formula of Substance to be estimated. 


Iron I compounds, 

[ Fe estimated as dyadic)- 
FeSO„ . . . . 

FeSO^ + 7II2O, • 
Fe(NH,)o(S 04 ). + 6H,0, . 

FeSA, '• “• ■ ■ 


.... 
FeS^Og, .... 
Fe{C,H30s)2 + 4HA- ■ 
FeGA + 2HA. 

Fe(NHJA204)2 + 3H„0, . 
FeK,(C204)2+2HA •' • 

FeC4H4^6i 

j f (Ferric compounds, 

( Fe estimated as triadic)— 
Fe,- . . . . 

FejBrj, . . ... 

FeAs. .... 

FejClj + dHjO, . 

FeAs + lSHA 
K.FeAio + ^HgO. • 

(NA)2Fe2Clio + 2H„0, 

FeA, .... 

FeoEg + ^HoO, , 

Fe,(NOg)g,.“ . . 

Fe,(X0s)g + 12H,0, . 
Fe;(N0g)6+18H;0, . 

FeAs, . . 

Fe2(PO.j)2, .... 

Pe2(r 04)2+43 A . 

Feg(AsO^)2 4* 4II2O, . .. 

r®2(S04)3, .... 

^62(80^)3+9^0, . 

K,Fe2(S0j4 + 24H.,0, 
(NA)2Fe2(SO,), + 24HA, . 

HgFe2(CN)i2, . . . 

KgFe2(CN),2, . . . 

Fe2(CXS)g + 3H20, . 

Fe2(C2E[g02)g + 4H2O, 

Fe2(C2H302)4(N03)2+6H20, 

^60(0204)3, 

Fe2(G4H40g)3, . . . 


"Weight, in ragins., 
of Substance = 1 cin.'^ 

K 

Solution. 

10 

Logarithm. 

7-698 

0-8806993 

13-9036 

1-1431272 

19-613 

1*2925440 

11-601 

1*0644954 

4-398 

0*6432552 

6-798 

0*8323812 

8-401 

0-9243310 

12*3006 

1*0899263 

8-9966 

0*9540784 

16-1046 

1*2069499 

17-3116 

1-2383372 

10-1966 

1*0084554 

1-863S 

0-2702905 

9-859$ 

0*9938475 

6-4083 

0-7330634 

7-20993 

0-8579312 

9-01153 

0-9647986 

10-9822 

1-0406893 

9-677 

0-9812294 

3-7633 

0-5756726 

6-46573 

0-8106178 

8-6673 

0-9067300 

11-67053 

1-0670906 

13-47213 

1-1294363 

2-6633 

0-4264265 

5-03 

0-7015679 

6-23106 

0-7945623 

7-69773 

0-8863629 

6-6663 - 

0-8238870 

9-36873 

0-9716808 

16-77873 

1-2247591 

16-07613 

1-2061816 

7-17213 

0-8556483 

10-9863 

1-0408527 

8-57413 

0-9331902 

8-9668 

0-9526374 

9-66786 

0-9863306 

6-2633 

0-7968065 

9-26493 

0-9668423 




TABLE LXXVb {i).— continued. 


Formula of Substance to be estimated. 

Weight, in mgms., 
of Substance ~ 1 cm.’* 

Solution. 

10 

Logarithm. 

y { (In ferroso-ferric compounds, from 

iron 1 ]S[egative Radicle estimations) — 

Fe, 

2-09625 

0*3214431 

FejClg, 

6*64125 

0-7613753 

Fe3Ci3 4* ISHgO, .... 

9-69485 

0*9866411 

FogO^, ...... 

2*89626 

0*4618360 

Pes(SO,)4, 

6*89925 

0*8388019 

Fe3(SO,),+ 12HA .... 

9-60165 

0*9823458 

See also LXXVb. (2) 

Lanthanum — 



La*’", 

4*63 

0-6655809 

La 2 (C 03 ) 3 , . . ; . . 

7-63 

0*8825245 

La 2 (C 03)3 + 8H20, .... 

LaCl3, 

10-03213 

1*0013933 

8-175 

0-9124877 

LaCla + THjO, 

12-37873 

1-0926761 

La(N 03 ) 3 , ...... 

10-834 

1-0347888 

La(X 03)3 + 6H20, .... 

14*4732 

1-1594829 

La20g, ...... 

5*43 

0*7347998 

La2(SO^)3, ...... 

9*433 

0-9746498 

La2(S0..)3 + 9H30, .... 

12*1354 

1*0840541 

La2S3j ...... 

6*233 

0*7946971 

LaJ[(0,0^)3, 

9*03 

0*9556877 

WC;0,)3 + 9H30 

11*7324 

i 1*0693868 

Lead (Dyadic throughout) — 


1*0147305 

Pb“ 

10*345 

PbBr,, 

18*341 

1*2634230 

PbCOg, 

13*345 

M253186 

Pb3H2(CO,)2 

12*91193 

1*1109913 

PbCL, 

13*89 

1*1427022 

PbPa, 

12*245 

1*0879588 

PbL, 

23*03 

1*3622939 

Pb(N 03 ) 2 , 

16*649 

1*2187718 

Pb(NO,)„ 

14*949 

1*1746121 

PbO, ■■ . . . ' . 

11*145 

1*0470801 

Pb^Oj 

PbsO,, 

11*545 

1*0623939 

11*4116 

1*0573490 

Pbb^' 

11*945 

1*0771861 

PbSO„ . .... 

15*148 

1*1803553 

PbaSOs, 

13*1465 

1*1188101 

PbS, 

11*948 

1*0772952 

Lithium — 



Li*, 

0*703 

1*8469553 

LiBr, ...... 

8*699 

0*9394693 

LlQCOg, 

3*703 

0*5685537 
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TABLE LXXVb (1). — continued. 


% 

Formula of Substance to be estimated. 

Weight, in mgms., 
of Substance = 1 cm.® 

Solution. 

Logarithm. 

Lithium — 



LiCl, 

4*248 

0*6281845 

LiCl + H^O, 

6*0496 

0-7817267 

LiCl + 2H„0, 

7-8512 

0*8949360 

LiNOg, 

6-907 

0*8392895 

Li^O, 

1-503 

0*1769590 

Li3P04. 

3-8696 

0-6876735 

LiaSO^, 

5-506 

0*7408362 

LiaSO^ + HjO 

6-4068 

0*8066411 

Magnesium — 



Mg", 

MgBr^, 

1-218 

0-0856473 

9-214 

0*9644482 

MgBr2+6HoO, 

14-6188 

1-1649117 

MgCOg, 

4-218 

0*6251066 

Mg,(H 0 ),(C 03)3 + 3H20, . . . 

4-5688 

0*6598022 

MgOl,. 

4*763 

0-6778806 

MgCl2 + 6H,0 

10*1678 

1-0072270 

MgFj, 

3-118 

0*4938761 

Mglj, 

13-903 

1-1431085 

Mg(N 03)3 

7*422 

0*8705209 

MgO, 

2-018 

0*3049212 

Mg(OH)3 

2*9188 

0*4652043 

Mg3(PO^)2, ..... 

4-3846 

0*6419365 

MgNH^PO^ + eHjO, .... 

12-2764 

1*0890711 

MgjPaOy, 

5-568 

0*7456992 

MggASgOy, ...... 

7*768 

0*8903092 

MgSO„ 

6-021 

0*7796686 

MgSO, + H.p, 

6*9218 

0*8402190 

MgSO. + TH^O, 

12-3266 

1*0908433 

Manganese — 



Mn", 

2*75 

0*4393327 

MnBrj 

10*746 

1-0312468 

MnBr„ + 4H„0, 

14*3492 

1*1568277 

MnCOg, . ■ . 

5*75 

0*7596678 

MnClj, 

6*295 

0*7989957 

MnCla + fflaO, 

9*8982 

0*9955562 

MnFg, ...... 

Mnij, 

4*65 

0-6674529 

15*435 

1*1885066 

Mnl3 + 4H20, 

19*0382 

1*2796259 

Mn(N 03 ) 3 , 

8*954 

0*9520171 

Mn(N 03)2 + 6H,0, .... 

14*3588 

1*1571182 

MnO, . “ 

3*55 

0*5502283 

Mn 304 , 

3*8166 

0*5816842 

Mn20g, ...... 

3*95 

0*5965971 
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TABLE LXXVb (1). — continued. 


Formula of Substauco to be estimated. 

Weight, ip mgrns., ^ 
of Substance = 1 cm.® 

^ Solution. 

10 

Logarithm. 

Manganese — 


0*6384893 

MnOa, 

Mn20i-) 

4*35 

5*55 

0*7442930 

Mn3(PO,)2, 

Mn3(P0j2 + 7H20, .... 

5-9166 

0-7720771 

8-01853 

0-9040949 

MnHPO^ + SHjO, .... 

10-2528 

1*0108425 

MnH^(P 04 )o + 2H,0, . 

14*2532 

1-1639123 

Mn2P20., 

7*1 

0*8512583 

MnHAsO^ 

9*7504 

0*9890224 

MnH 4 (As 04 ) 2 , 

16*8516 

1*2266412 

MnSO^, 

7*553 

0*8781195 

MnS 04 + 4H20, 

11*1562 

1-0475163 

MnSO^ + SHsO, 

12-057 

1-0812393 

MnSO.+THaO, 

13*8586 

1-1417194 

MnAl 2 (S 04)4 + 24H20, 

46-2912 

1*6654984 

MnS, 

4*353 

0-6387887 

MnSgOd + SHp, .... 

13-4684 

1-1289936 

Mercury — 


1*3010300 

Hg-, 

20 

HgBr, 

27*996 

1*4470960 

HgCl, 

23*545 

1*3718987 

HgP, 

21*9 

1*3404441 

Hgl 

32*685 

1*5143485 

HgXOj, 

26*204 

1*4183676 

HgNOj + HjO, 

28*0016 

1*4471828 

HgoO, 

20*8 

1*3180633 

Hg^ 

10 

1-0000000 

HgBr. 

17*996 

1*2551760 

HgCla, .... 

13*545 

1*1317790 

HgF3 + 2H20, 

13*7016 

1*1367713 

Hgla, 

22*685 

1*3557388 

Hg(N 03 ) 2 , 

16*204 

1*2096222 

HgO, 

10*8 

1*0334238 

HgSO^ 

14*803 

1*1703497 

HgeSO^, 

12*1343 

1*0840159 

Hg(CN)3 

12*604 

1*1005084 

HgS, 

11*603 

1*0645703 

Molybdenum — 

{ 4*8 

0*6812412 

Mo”, ) 

MoBtg, (in cos. corresponding to tbe 

J 12*796 

1*1070742 

MoClg, ( monoxide, 

MoO, j 

) 8*345 

1 5*6 

0*9214263 

0*7481880 
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TABLE LXXYb (1). — continued. 


Weight, in mgms., 
of Substance = 1 cm.® 

^ Solution. 

Logarithm. 


f 3*2 

0*5051499 


11*196 

1*0490628 


6-745 

0*8289819 

1 

4*0 

0*6020599 


f 2*4 

0*3802112 


10*396 

1*0168663 


5*945 

0-7741519 


15*085 

1*1785453 


3*2 

0*5061500 


4*1008 

0*6128686 


\ 1*92 

0*2833012 

1 

5*465 

0-7375902 

2*935 

0-4676081 

10*931 

1*0386599 

13*6324 

1*1345723 

5*935 

0*7734207 

6*48 

0*8115750 

11*8848 

1*0749919 

4*835 

0*6843965 

7-5374 

0*8772215 

15*62 

1*1936810 

21*0248 

1*3227319 

9*139 

0*9608987 

14*5438 

1*1626779 

3-735 

1 0*5722906 

6-1016 

0*7854484 

7-5683 

0*8790002 

7*738 

0*8886287 

14*0436 

1*1474785 

4*538 

0*6568645 

5*539 

0*7434314 

; 3-1333 

0*4960066 

t 6-6783 

0*8246680 

1*88 

0*2741579 

9*876 

0*9945811 

5*425 

0*7343997 

3*78 

0*5774918 

2*68 

0*4281348 


Formula of Substance to be estimated. 


Molybdenum — 
Mo***, 1 


MogBig, 

MooCL, 
M02O3, 
Mo-**, 
MoBr^, 
M0CI4, 

M0I4, 
MoOg, 

Mo(OH)„J 
Mo**** 

MoCI 


In cos. corresponding to the 
sesquioxide, 


In cos. corresponding to 
the dioxide, . 


j 

I In penta-compounds, 


Nickel — 

Ni", . . 

NiBrj, 

NiBrj + SHjO, 
NiCOa, . 

NiCl„ 

NiCi;+6H„0, 
Nip; . 

NiFa 4- 3H2O, 
Nila,. • 

Nilo + GHaO, 
Ni(N03)a, . 
Ni(N 03 )a + 6Ha0, 

NiO, . 

Nia(PO,)a, . 
Ni3(As04)2, 
NiSO„ . 

NiSO. + THjO, 
NiS, . 

Ni(CN)2, . 


Niobium — 

NbCl.' } tri-compounds, 

Nb---’ 

NbBrj, 

NbClj, 

NbFj, 




TABLE LXXVb (1). — continved. 


Fornmla of Sabstanco to be estimated. 

Weiglit, ip mgms., 
of Substance s 1 cm.^ 

^ Solution. 

10 

Logarithm. 

Mfcrogen — \ 

N-, \ g 

X 2 O, ^ 

NO, ^ 

NO,, g 

HNO, c 

HNO„ -g 

HNO 3 , -s ^ 

NH,, i II 

(NE,), 003 , 

(■NH,),C03 + H,0. « 

HNH,tCO„ -S 

NH.COjN'H,, g 

NH,C1, 1“ 

NH 4 CIO 3 , 

NH,F, « 

hnh,e„ ^ 

NH,I, ^3 

NH.NO,, / ^ 

NH,NO„ 'i 

(NH,),PO„ 

H^Nh'poJ!'’ [ (distilled off) . 

Nll,jNaHP\, 

(NH;),S 0 „ J 

NH,CN, ) 

'NE.fi'NO, > Calculated from tlie NH^, 
NH 4 CNS, ) 

NH.CN, ) 

NH^CNO, > Total N titrated as NHg, . 
NH 4 CNS, ) 

Osmium — 

q^q’ ) In cos. corresponding to 

OsSbe, f the monoxide, . . 

Os'*'", 

OsCl^, 1 In cos, corresponding to 

OsOg, 1 tire dioxide, . 

Os(dH)„ 

1- 404 

2- 204 

3- 004 

3- 804 

4- 604 

5- 404 

3- 1048 

4- 7048 

6- 3048 

1-7064 

9-8032 

4- 8072 

5- 708 

7- 908 

3-9064 

5-3522 

10-1522 

3- 7072 

5-708 

14-4922 

4- 0056 

r 8-0112 

4-97386 
, 6-6076 

1 11-5088 

13-713 

1 6-6102 
( 4-4112 

J 6-0112 
\ 7-6172 
( 2-2066 
{ 3-0066 

{ 3-8086 

{ 9-56 

4 10-35 
( 4-775 
( 8-32 
j 5-575 
) 6-4758 
( 13-553 

0-1473671 
0-3432116 
0-4776999 
0-5802405 
0-6631353 
0-7327153 
0-4920336 
0-6725412 
0-7996713 
0-2320808 
0-9913679 
0-6818922 
0-7664840 
' 0-8980667 
0-5917767 

0- 7285323 

1- 0065602 
0-6690460 

0- 7564840 

1- 1611343 
0-6026676 
0-9036976 
0-6966941 

0- 8200438 

1- 0610301 . 

1-1371325 
0-820-2146 
0-6446567 
0-7789612 
0-8817964 
0-3435267 
0-4779312 
0-5807664 

0- 9800034 

1- 0149403 
0-6789734 
0-9201233 
0-7462449 

0- 8112934 

1- 1320354 




TABLE LXXVb (1 ). — continued. 


Formula of SuLstance to be estimated. 

AVeight, in mgms., 
of Substance = 1 cm.® 

~ Solution. 

10 

Logarithm. 

Palladium — 

Pd", ^ 

PdClj, 

KaPdCl^, 

Pd(NO ) compounds, 

PdO, 

PdCN, 

PdSO^ + HsO, J 

Pd"”, ■] 

PdCl„ 

HjPdClj, ^ Pd reckoned as a tetrad, 

KoPdClg, 

(NH.y-'dCIe.J 

Phosphorus (estimated as phosphate) — 

P. 

PBiV 

PBr„ ...... 

PCI 3 

PCI 5 , 

PF 5 . 

PI 2 , 

Pis, 

HPH^Oj, 

Ba(PH,0.), 

Ca(PH;o,\ 

P 2 O 3 , 

H 3 PO,, 

NajPO, 

CaHPOj, 

P 3 O 3 , 

H 3 PO,, 

H,P,Of 

HPO 3 , 

^ Ca 3 (PO,) 2 , 

Ca 3 H.,(PO,) 3 , 

CaH,(PO ,)3 

MgaPaOy, 

(U 03 ) 3 P 30 „ 

FePO, 

Pb 3 (P 04 ) 2 , ...... 

Mg 3 (P 04 ),, 

AggPO^, 

/ 5-325 
•8-87 

16-33 

j 18-01 

1 11-529 

6- 125 

7- 929 
\ 11-0288 

f 2-6625 

6-2075 
- 8-0304 

9-9375 

8- 8836 

' 1-0333 

9- 0293 

14-36 

4-5783 

6-9416 

4-2 

9-49 

13-7183 

2-2008 

4-4572 

2-83553 

1- 8333 

2- 73413 

4-9383 

4- 0036 

2- 3666 

3- 26746 

2-9672 

2- 66693 

5- 1716 

4- 53693 

3- 9022 

3- 712 

11-9166 

5- 03 

13-5116 

4- 3846 

13-9696 

0-7263196 

0- 9479236 

1- 2129862 
1-2555137 
1-0617916 
0-7871061 

0- 8992184 

1- 0425282 

0-4252896 

0-7929167 

0-9047372 

0-9972771 

0-9485890 

0-0142404 

0- 9566556 

1- 1571544 
0-6607074 
0-8414637 
0-6232492 

0- 9772662 

1- 1373013 
0-3425805 ■ 
0-6490621 
0-4626347 
0-2632414 
0-4368196 
0-6024607 
0-3741370 
0-5142111 
0-4723468 
0-4260121 
0-7136306 
0-6935804 
0-6567623 
0-5913095 

0- 5696079 

1- 0761547 

0- 7015679 

1- 1307089 

0- 6419365 

1- 1448750 
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TABLE LXXYb {\).— continued. 


Formula of Substance to be estimated. 

■Weight, rill mgims., 
of Srtb.staiicp s 1 cm.® 

Solution. 

10 

Logarithm. 

Phosphorus (estimated as phosphate) — 

10-095.^ 

1-0041206 

•^§4^207) • • • ■ < . 

lTagP 04 , 

Na,P 04 + 12 H., 0 , .... 

5-4716 

0-7381196 

12-67806 

1-1030530 

Na 2 HP 04 + 12 H, 0 , .... 

11-9436 

1-0771265 

NaH 2 P 04 + H 20 ; . . 

4-6027$ 

0-6630160 

Platinum (estimated as dyad) — 



Pt”, 

9-74 

0-9885590 

PtBrj, 

17-736 

1-2488567 

K 2 PtBr 4 , 

29-647 

1-4719807 

PtClo, 

13-285 

1-1233616 

K 2 PtGl 4 , 

20-745 

1-3169134 

(NH 4 ).,PtCl 4 , 

18-6372 

1-2703807 

PtL, .“ 

22-425 

1-3607324 

KgPt(N 02 ) 4 , 

22-863 

1-3591332 

K,Pt(NO,) 4 + 21 L(J, .... 

24-6646 

1-3920741 

(lfH 4 ) 2 rt^NO.,) 4 + 2 H„p, . .* . 

22-6668 

1-3532776 

Ag,?t(N 0 ,) 4 , 

29-741 

1-473.3556 

BaPt(NO,)4+3H,A .... 

28-5204 

1-4651666 

PtO, . “ . . “ . 

10-54 

1-0228406 

K«l't(SOg )4 + 2 H.A .... 

39-2986 

1-5943771 

(NH 4 )„Pt(S 03 ) 4 , .... 

31-1736 

1-4937870 

PtS, 

11-343 

1-0547279 

H„Pt(CN )4 + 5ILO, .... 

19-6628 

1-2912090 

K:Pt(CJS') 4 + 12 HA . 

29-6726 

1-4723556 

BaPt(CN) 4 + 4 I-LO, .... 

25-4212 

1-4051960 

K: 2 Pt(ONS) 4 , : . . . . 

25-275 

1-4026912 

Pt"“ (estimated as tekad), 

4-87 

0-6876290 

HoPtBiv + 9H.,0 

20-968 

1-3215670 

PtCl 4 , 

8-415 

0-92.50541 

PtCl4+5IL,0 

HoPtCL + 6 H„ 0 , .... 

10-667 

1-0280423 

12-9403 

1-1119444 

K:ptci; 

12-146 

1-0843975 

(B^H 4 ) 2 PtCl 8 , 

11-0911 

1-0449746 

RhaPtOlo, 

14-4575 

1-1600932 

CsgPtOlg, 

16-8375 

1-2262776 

Ptl 4 , . 

17-555 

1-2444008 

PtO„ 

5-67 

0-7535831 

Pt(S 04 )„ 

9-673 

0-9855612 

KgPKCNS),,, 

15-6425 

1-1915209 

Potassium — 



K-, 

KBr, 

3-916 

0-6927318 

11-911 

1-0759482 

K 2 CO 3 

6-915 

0-8397922 




TABLE LXXVb (1), — continued. 


• 

Formula of Substance to be estimated. 

Weight, in rngms., 
of Substance = 1 cm.® 

^ Solution. 

Logarithm. 

Potassium — 

£ 2003 + 2 H 2 O, 

8*7166 

0-9403471 

KHCO 3 , 

10*0158 

1*0006856 

KCl, 

7*46 

0-8727388 

KCIO, 

9*06 

0*9571282 

KCIO 3 , 

12*26 

1*0884905 

KCIO 4 , 

13*86 

1-1417632 

KF 

5*815 

0-7646497 

XHFqj estimation of E, . 

3-9079 

0*5919434 

KI, 

16*6 

1*2201081 

KIOo, 

21*4 

1-3304138 

KIO° 

23-0 

1-3617278 

KjIOg + iHgO, 

13-21213 

1-1209729 

K^IjOj, + 9 H 2 O, 

17-9111 

1*2531222 

KNO 3 , 

KNO, 

10-119 

1-0061376 

8*519 

0*9303886 

KjO,' 

• 4-715 

0-6734817 

KOH, 

5*6158 

0-7494116 

KMnO^, 

15*815 

1*1990692 

) 

IC 2 HP 04 , \ Estimation of PO 4 , . 

7*0816 

5*81026 I 

0-8601354 

0-7641960 

KH 2 PO 4 , ) 

KPOg, 

4*53886 

11*815 

0- 6679473 

1- 0724337 


12*7158 

1-1043437 

. . . - . 1 

K 4 P 2 O 7 , ! 

8*265 

0-9172428 

K 4 P 2 OT+ 3 H 2 O, .... 

9*6162 

0-9830034 

K 2 HPO 3 , 

7*9154 ! 

0-8984728 

KPH 2 O 2 . 

10*4166 

1-0177260 

lH 2 Alb 4 , } Estimation of AsO^, . 

KoSiOo, ...... 

8*5483 

6*00553 

0-9318814 

0-7786616 

7*735 

0-8884603 

KsSi^Og, 

Kg^i^'g) ...... 

K 2 SO 4 , 

16*795 

1-2251800 

11*035 

1-0427723 

8*718 

0-9404169 

KHSO, 

13*6218 

1-1342345 

£ 2820 ^, 

K 2 S 0 g + 2 H 20 , 

12*721 

1-1046212 

9*7196 

0-9876484 

KHSOj, 

12*0218 

1-0803306 

£ 58205 , 

£ 2 ^ 2 ( 804)4 + 24 H. 2 O, . . . 

11*121 

1-0461438 

47*4562 

1-6762929 

£2Cr2(S04)4 + 24H20, 

49*9562 

1-6985894 

£,Fe,(S04)4+24H,0, 

50*3362 

1-7018804 

£ 2 ^ 303 , ...... 

3£2S203 + F 20 

9*521 

0-9786826 

9*82126 

0-9921674 
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TABLE LXXVb {!).— continued. 


I’crmula of Substance to be estimated. 

Weight,^in mgrns., 
of Substance = 1cm.* 

~ Solution. 

Logarithm. 

Potassium^ — 



KCE, 

6-519 

0-8141810 

KAg(CN) 2 , 

19*916 

1-2992021 

K,Ee(CN)e, 

9*2185 

0*9646603 

K,Fe( 0 N )6 + 3H20, .... 

10-5697 

1*0240626 . 

K 3 Ee(CN)„ 

10-9863 

1-0408527 

KCNS 

9-725 

0-9878896 

KCgHgOs, 

9-8174 

0*9919965 

KjCA + HoO, 

9*2158 

0-9645331 

KHO^O. + HoO, .... 

14-6174 

1-1648701 

kah40(„ ■■ 

11*3166 

1*0537159 

■ 2K3C4H4Oe + H 20 , .... 

11-767 

1-0706657 

KHCiH.Os, 

18-819 

1-2745965 

Ehodium — 



Bh**, \ In compounds 

5-15 

0-7118072 

BhClg > where Bh is 

8-695 

0-9392696 

BhO ) a dyad 

5*95 

0-7745170 

EE--, 1 


3-433S 

0-5357159 

BhoClgj 


6-9783 

0-8437517 

K 4 E 112 CI 10 + 2 H 2 O, 


12-5522 

1-0987198 


In sesqui- 

4-2333 

0-6266824 

Eb 3 (S 04 ) 8 + 12 H 30 , 

' compounds 

11-83953 

1-0733345 

Eh,(S 03)3 + 6 H 30 , 


9-23793 

0-9655748 

Eh 2 (CN 8 , 


6-0373 

0-7808451 

EE S„ 1 


5-0363 

0-7021144 

Bh"", In tetrad 

2-675 

0-4107772 

BhOg j compounds 

3-375 

0-6282738 

Buhidiuni — 



Eb-, ■ , 

8-54 

0-9314579 

RbBr, 

16-536 

1-2184305 

EbjCOj, 

11-54 

1-0622068 

EbCl 

12-085 

1-0822467 

EbsPtClg, 

28-916 

1-4611232 

BbF, 

10-44 

1-0187005 

Ebl, 

21-225 

1-3268477 

EbNOj, 

14-744 

1-1686153 

Eh^O, 

9-34 

0-9703469 

EbOH, 

10-2408 

1-0103339 

EbaSO^, 

13-343 

1-1262535 

Eb 2 Al 2 (S 04)4 + 24H20, 

52-0812 

1-7166810 



TABLE LXXYb (1). — continued. 


• 

Formula of Substance to be estimated. 

Weight, in mgms., 
of Substance = 1 cm,® 

~ Solution, 

Logarithm. 

Ruthenium — 

Ru‘", ] 

EUgClj, 

sesqui-compounds, 

EugOg, 

EU 2 S 3 , J 

Eu"", '1 

EuCl^, 

► In -ic compounds, . 

Eu(dH)^ + 3H20, 

Eu(S 04 ) 2 , j 

Scandium — 

50- , 

SogOg, ••••■* 

Sc,(SO,)g, 

Sc 2 (S 0,)3 + 6 H 20 , .... 

Selenium (calculated from Halogens) — 

Se-, 

SejErj, 

Se 2 Cl 2 , 

^^ 2 ^ 2 ’ ...... 

Se-— 

SeBr^, 

' SeCl^, 

Sel^,. . . ■ . 

Silicon (calculated from Halogens) — 

51- ", 1 

SiBr„ 

SiCl 4 , [■ In tetra-compounds, 

SiE^, 

1 

SijBrg, 

Si^ci ^ trihaloid compounds, 
SiHl/ 

Silver — 

- 

AgBr 

AggCOg, ...... 

AgCl, 

' 3-39 

6*935 

11*9083 
" 16*075 

4*19 

4*993 
' 2*5425 

6*0875 

9*8175 
' 3*3425 

5*5945 

7*3455 

1*47 

2*27 

6*273 

8*0746 

7*92 

15*916 

11*465 

20*605 

1*98 

9*976 

5*525 

14*6625 

f 0*71 

8*706. 

] 4*255 

2*61 

[ 13*395 

9*4666 

8*9426 

J 4*4916 
^ 4*52526 

13*66526 
[ 13*6316 

10*793 

18*789 

13*793 

14*338 

0*5301997 

0*8410464 

1*0758509 

1*2061509 

0*6222140 

0*6983615 

0*4052610 

0*7844390 

0*9920009 

0*5240714 

0*7477613 

0*8660214 

0*1673173 

0*3560258 

0*7974752 

0*9071210 

0*8987252 

1*2018339 

1*0593741 

1*3139726 

0*2966652 

0*9989564 

0*7423323 

1*1662080 

1*8512583 

0*9398187 

0*6288996 

0*4166405 

1*1*269427 

0*9761970 

0*9514670 

0*6524075 

0*6556441 

1*1356181 

1*1345489 

1*0331422 

1*2739037 

1*1396587 

1*1564886 
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TABLE LXXVb (1).— corafmwei. 


Formula of Substance to be estimated. 

Weight, in mgms., 
of Substaiice = 1 cm/'^ 

Solution. 

10 

Logarithm. 

Silver — 


1-2439801 

AgClOs, ...... 

AgClOo, 

17'638 

19-138 

1-2818966 

AgF, 

12-693 

1-1035643 

AgF + 2H20, ..... 

14-4946 

1-1612062 

Agl, 

23-478 

1*3706611 

AgNOj, 

16-997 

1-2303723 

AgNO^, 

AgNO, 

15-397 

1-1874361 

13-797 

1-1397847 

AgjO, 

Ag 3 P 04 , 

11-593 

1*0641958 

13-9596 

M448750 

Ag4'P30v 

Ag^A-sO^, 

15-143 

M802119 

15-4263 

1-1882627 

AgsAsOg, 

Ag2^04J ...... 

AgHSO^, 

14-893 

1-1729821 

15*596 

1-1930132 

204998 

1-3117497 

Ag^SOs, ....... 

14-796 

1-1701443 

16*399 

1-2148174 

AgNa.S20g5 ..... 

24-31 

1-3857850 

AgjS, 

12*396 

1-0932816 

AgCN. 

13-397 

1-1270076 

AgK(CN)„, 

19-916 

1-2992021 

AgCNO, " 

14*997 

1-1760044 

AgCNS 

16*603 

1-2201866 

Sodium — 



Na-, 

2*306 

0-3626709 

NaBr 

10*301 

1-0132587 

NaBr + 2H20, 

13-9042 

1-1431460 

NagBOj, 

Na^B^O.^, 

ITagB^O^ 4" 10IT<)Oj .... 

4*2716 

0-6305973 

10*105 

1-0045363 

19*113 

1-2813289 

NagCOg, . ' 

5*306 

0-7246854 

NagOOg+lOngO, . . . . 

14*313 

1-1657307 

NagCOj + THgO, . . . . 

11*6106 

1-0648546 

NagCOg + HoO, 

6*2058 

0-7927978 ! 

NaHCOg, . “ 

8*4058 

0-9245791 

NaCl, 

5*85 

0-7671569 

Na01+2H,0 

9*4532 

0-9755788 

NaClO, : 

7*45 

0-8721563 

NaClOo, 

10*65 

1-0273496 

NaOlO^, 

12*25 

1-0881361 

NagCrO^, 

8*11 

0-9090208 

NaaCrO^+lOHgO, . . . . 

17*118 

1-2334530 

NajCtjOy, ...... 

13*115 

1-1177683 



TABLE LXXYb ( 1). — eontirmed. 


• 

Formula of Substance to be estimated. 

Weight, in mgms., 
of Substance = 1 cm.^ 

^ Solution. 

10 

Logarithm. 

Sodium — 

XaF, ...... 

Xal, 

4-205 

0-6237660 

14-99 

1*1758016 

ITaI + 2H20, 

18*5932 

1*2693542 

XalOg, 

19-79 

1*2964458 

NaNOj, 

8*509 

0*9298785 

NaNOj, 

6*909 

0*8394152 

Xa20, 

NaOH, 

3*105 

0*4920616 

4*0058 

0*6026893 

Na3PO„ ) 

NagPO^ + lSKiO, ( Estimation of 

Na,HPO,+ 12HA r P 04 > 

5-4716 

12-67806 

0*7381196 

1*1030530 

11-9436 

1-0771255 

NaHaPO. + HoO; ) 

Na^PaO-^- lOlljO, 1 Estimation of 

4-60273 

11-159 

0*6630158 

1*0476253 

Na^HoPoO-, j P2O7, 

5*5529 

0*7445199 

NaPOj," 

NaH,P02 + HA .... 

10*205 

1*0088130 

10*6082 

1-0256417 

ISra 3 A"s 04 , " ) Estimation of 

6-9383 

0*8412551 

maHAsO^ + 1 2HA, / AsO*, 

13*41 

M274288 

PTajHAsOj, 

8*5054 

0*9296948 

NajSiA, 

15*185 

1*1814148 

ITajS^Oio, ...... 

Na^SiFs, 

5*37 

0*7299743 

9*425 

0*9742814 

NajSO^, 

7*108 

0*8517474 

Na 2 S 04 + 10HA .... 

16*116 

1*2072573 

m^BOi + 7B./), 

13*4136 

M275453 

Na^SoO^j, ...... 

NaHSO^, 

11*111 

1*0457531 

12*0118 

1*0796182 

. NaHS0^ + 2H20, . . . . 

15*615 

1*1935420 

NaoSOg, 

6*308 

0*7998917 

NalSO. + THoO, .... 

12*6136 

1*1008390 

NaHs 63 , 

10*4118 

1*0175258 

E’aHSOs, 

8*8118 

0*9450646 

Na^SoOg, 

Na„S;03+5H20, . . . . 

7*911 

0*8982314 

12*415 

1*0939467 

Na"s;;08 + 2H,0, .... 

12*1126 

1*0832374 

Na^SgOA 3H,0 

14*6164 

1*1648404 

Na"S 40 s + 2H;0 

Na^S, . ■ 

NaHS, 

15*3186 

1*1852190 

3*908 

0*5919546 

5*6118 

0*7491022 

NagSbSAgHoO, . . . . 

15-9911S 

1*2038792 

Na,WO^, . " . ... 

14*705 

1*1674650 

Na;W0, + 2H,0, . . . . 
Na^WgOy + eH.O, . . . . 

16*5066 

1*2176576 

31*7098 

1*5011935 
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TABLE LXXYb (1).— continued. 


Formula of Substance to be estimated. 

Weight, pi mgms., 
of Substance = 1 cm,® 

Solution. 

10 

Logarithm. 

Sodium — 


1-7672524 

Na,W,0,, + 10H,0 

58-513 

NaCN, . . 

4-909 

0*6909930 

NaCN + 2HA 

8‘5122 

0-9300418 

Na 4 Fe(CN )6 + 12 H 20 , 

13*0133 

1-1143875 

Na 3 Fe(CN )6 + H 20 , .... 

9-97686 

0-9989941 

NaCNS, 

8-115 

0-9092885 

NaCaHsO,, 

8-2074 

0*9142056 

NaCaHsO^ + SHaO 

13*6122 

M339283 

NaoCoO,, 

6-705 

0-8263988 

NaHC „04 + H.p, .... 

13-0074 

1-1131905 

m 2 C 4 H 40 „ + 2 H 20 , .... 

11-5082 

1-0610074 

NaHC^H^Oe + HaO, .... 

19-0106 

1-2789968 

Strontium — 



Sr-, 

4*38 

0-6414741 

SrBtg, 

12*376 

1-0926803 

SrBrg + BHgO, 

17-7808 

1-2499513 

SrCOj 

7-38 

0*8680564 

SrCL 

7*925 

0-8989993 

SrCU + eH^O, 

13*3298 

1-1248236 

Sr(NOg), 

10*584 

1-0246498 

Sr(N08)o+4HoO, . . . . 

14*1872 

1-1618967 

SrO, . ■ . ■ 

5*18 

0-7143298 

Sr 8 (P 04 )g, 

7*5460 

0-8777661 

SrSO^, 

9*183 

0-9629846 

SrS, 

5*983 

0-7769190 

Sulphur — 



S", 

1*603 

0-2049335 

HgS 

1*7038 

0-2314186 

SOg, 

3*203 

0-6055569 

H 2 SO 3 , 

4*1038 

0-6131862 

H 3 SO 4 , ...... 

4*9038 

0-6906327 

SO 3 , 

4*003 

0-6023866 

SoBinlest. of S), 

5*601 

0-7482666 

„ ( 6 st.ofBr), . . . . 

11*202 

1-0492956 

S 2 Cl 2 (est. of 8 ) 

3*3755 

0-5283381 

„ (est. of Cl), .... 

6*751 

0-8293681 

SClj 

5*148 

0-7116386 

SCl 4 (est. of S), 

8*693 

0-9391697 

„ (est. of Cl), 

4*3465 

0-6381397 

Shyest, of S), 

7*9456 

0-9001212 

„ (est. of I), • 

15*891 

1-2011512 




TABLE LXXVb {l).—co7iimued. 





Weight, in mgms., 


Formula of Substance to be estimated. 

of Substance = 1cm.® 

Logarithm. 




Solution. 

Tantalum — 





Ta , 


. 

3*66 

0*5634811 

TaBrg, 


• 

11*656 

1*0665495 

TaOlg, 



7-205 

0*8576340 

TaFg, 


. 

6-56 

0-7450748 

TaoOg, 


. 

4*46 

0*6493349 

Ta (in ©rt’hotantalates), 

6*1 

0*7853298 

„ (in pyrotantalates), 

9*15 

0*9614211 

„ (in metatantalates), 

18*3 

1*2624511 

Tellurium — 





Te-, -N 
TeBr,, 




f 6*38 

0-8048207" 




14*76 

1-1576381 

TeCl 2 , Vin -ous compounds, 

■< 

9*925 

0-9967305 





19-065 

1*2802368 

TeO, ; 




7*18 

0*8561244 

Te--, 




3-19 

0-5037907 

TeBr^, 




1M86 

1-0486748 ' 

TeCl4, 




6*735 

0-8283376 

TeF^, 


^ In -ic compounds, . 


5*09 

0*7067178 

TeF.+HaO, 



5-5404 

0*7435412 

Tel^, 




15*875 

1*2007137 

TeOa, 




3-99 

0*6009729 

Te, 

> 

i 


f 6*38 

0*8048207 

TeOg, 

HgTeO^, 

KaTeO., 


[Estimated as 
r tellurates, 


8*78 

9*6808 

13*495 

0*9434945 

0*9859112 

1*1301729 

K,Te 04 + 6H,0,J 

f 


17*999 

1*2552484 

Terbium — 





Tb-, 


* • ■ « « 

5-3333 

0*7269987 



«•>... 

6-1333 

0*7876965 

Thallium — 





T1-, 




f 20*41 

1*3098430 

TlBr, 

TloCOg 




28*406 

1*4534101 




23*41 

1*3694014 

TiClOg, 




28-756 

1*4587134 

TiCl, 




23*955 

1*3793962 

TIF, 




22-31 

1*3484996 

Til, 

TINO 3 , 

hin 

-ous 

compounds, 


33-095 

26*614 

1*5197624 

1*4251102 

TIA 




21*21 

1*3*265407 

TlOH, 




22-1108 

1*3446045 

TI 3 PO 4 , 




23-5766 

1*3724824 

Tl^Se, 




24-37 

1*3868555 

TI 2 SO 4 , 




25*213 

1-4016245 

TlsjS, J 




, 22*013 

1^3426792 
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TABLE LXXVb {\).-~eonUnued„ 


Formula of Substance to be estimated. 

Weight, in mgms., ^ 
of Substaucti s 1 can.^ 

Yq Solution* 

Logarithm. 

Thallium— 

T1-, ] 

TlBra, 

TICI 3 . 

TII 3 , 1 

TLOj, f In -ic compounds, 

Tr(OH) 3 , 

TIOOH, 

TI 2 S 3 , J 

Thorium — 

Til” 1 

ThBr ( compounds, 

Th—f 1 

ThBr,, 

ThCl„ 

ThF„ 

ThO^ compounds, 

Th(OH)„ 

ThtsO,),, 

Th(S0,), + 9H,0, 

Th(P03)„ J 

Tin — 

Sn", 

SnBij 

SnCls 

SnF^^ ^ ^ jjj .gyg compounds, 

sni^r 

SnO, 

SnS, 

Sn,’— 

SnBr^, 

SnCl„ 

SnCl, + 2H,0, 

SnCl 4 + 6 H; 0 , 

SnF^^ compounds, 

SnC 

SnOj, 

SnScj, 

SnSa, 

SnOClg, 

r 6 *8035 

14-7993 

10-3483 

19*4883 

7- 6033 

8- 50413 

7*9036 

8-4063 

/ 11*625 

19*621 
r 5*8125 

13*8085 

9*3575 

7-7125 

J 9-5141 

1 6*6125 

7*5133 

10*6155 

14-6691 
[ 13*7125 

f 5-95 

13-946 

9*495 

J 11*2966 

1 7-85 

18*635 

6*75 

1 7*553 

f 2*975 

10*971 

6- 52 

7- 4208 

8*772 

J 10-1232 

^ 4-875 

15*66 

3-775 

6*935 

4*578 
[ 5*1475 

0’8327217 

1-1702421 

1-0148704 

1-2897747 

0-8810040 

0-9296300 

0-8978249 

0- 9246066 

1- 0653930 
1-2927211 

0- 7643630 

1- 1401465 
0-9711598 
0-8871952 
0-9783677 
0-8203667 

0- 8758307 

1- 0259404 
1-1664035 
1-1371166 

0- 7745170 

1- 1444497 

0- 9774960 

1- 0629477 

0- 8948697 

1- 2703294 
0-8293038 
0-8781195 

0- 4734870 

1- 0402462 
0-8142476 
0-8704607 

0- 9430986 

1- 0053178 

0- 6879746 

1- 1947917 
0-5769169 
0-8410465 
0-6606758 
0-7115963 




TABLE LXXVb (1 ). — continued. 


« 

formula of Substance to be estimated. 

Weight, in mgms., 
of Substance = 1 cni.^ 

Solution. 

Logarithm. 

Titanium — 

Ti--, 

TiBr,, 

TiCl, 

TiF^ 



TiOg, ...... 

Tungsten — 

W-, 1 

In compounds corresponding 
.yy-j 23 " to monoxide, 

wot 

w-*, 

WBr^, 

WCI 4 , 1 In tetra- compounds from titra- 
WL, ' tion of the negative radicle, 

WS 2 , J 

W , ■ 

W CIg, (In hexa-compounds from titra- 
WO 3 , I tiou of negative radicle, 

WS 3 , J 
w, ] 

WOg, y In ortlio-tungstates, . 

J 

Uranium — 

IJ-, 1 

- In tri-compounds, . 

11 , 83 ,’ 1 

u--, 1 

TJBr„ 

UCl 

■gj, S- In tetra-compounds, 

not, 
us„ J 

U, 1 

UO,Br„ 

592 ^ 2 ’ In uranylic 

^q 2 ^ 2 > f compounds, 

U 02 (N 08 ) 2 , 

UO,(N 03 ),+ 6 H, 0 , j 

U2025 

9*1985 

4*7475 

3*1025 

13*8875 

2*0025 

■ 9*2 

17*196 
^ 12*745 

21*885 

1 10 
[ 4*6 

12*596 
. 8*145 

1 17*285 

6*4 

[ 6*203 

f 3*0666 

J 6*6116 

1 3*8666 

. 1 5*2033 

f 9*2 
■{ 11*6 

L 12*5008 

f 7*95 

J 15*946 

1 11*495 

! 9*553 

f 5*9625 

13*9585 

J 9*5075 

1 7*8625 

6*7625 

1 7*5655 

f 11*925 

21*521 

17*07 
i 15*425 

14*325 

19*729 

L 25*1138 

0*0800851 

0*9637170 

0*6764650 

0*4917118 

1*1426241 

0*3015725 

0*9637878 

1*2354274 

1*1053398 

1*3401465 

1-0000000 

0*6627578 

1*1002326 

0*9108911 

1*2376694 

0*7323938 

0*7926018 

0*4866665 

0*8203109 

0*5873367 

0*7162816 

0*9637878 

1*0644580 

1*0969378 

0*9003671 

1*2026517 

1*0605089 

0*9801397 

0*7754284 

1*1448387 

0*9780663 

0*8955606 

0*8301073 

0*8788376 

1*0764584 

1*3328624 

1*2322335 

1*1882252 

1*1560946 

1*2951051 

1*4002582 




TABLE LXXVb (1). — continued. 


Formula of Substance to be estimated. 

Weight, in nigms., 
of Substance ^ 1 cm.''* 

~ Solution. 

10 

Logarithm. 

Uranium — 

U0A(P04)2 + 3HA'1 

TJO^FH^PO,, 

(XJ 02 ) 2 P 207 , I In uranylic 

1102804 , f compounds, 

1102804 + 3 H 2 O, 

Yanadium — 

Yqj I In di-compounds, . 

v-f 1 

VBrj, 

VCl 

yj, V In tri-compounds, 

VF*’+3H20. 

VA. J 

YQj’ 1 In tetra-compounds, 

Ytterbium — 

Yb- 

YbjOg, ...... 

Yb 2 (S 04 ) 3 , 

yb 2 (S 04 ) 3 + 8 H 20 , .... 

Yttrium — 

Y-" 

YBr’,‘ 

YCI 3 , 

YF 3 , 

YIs, 

Y 2 O 3 

Y2(804)3 

Y 2 ( 804)3 + 8 a 20 , . . . . 

Zinc — 

Zn", 

ZnBrj, 

ZnCL 

ZnF 2 f 

Ynij, 

ZNO, 

Zn( 1103 ) 2 , ...... 

. Zn(N 03 )o-f 6 H 20 , . . . . 

Zn 3 {Y 04 ); 

Zn 3 (P 04)2 + 4H20, . . . . 

Zn(P 03 ) 2 , 

■ 25-929 

19-1786 

17-875 
■ 18-328 

21- 0304 

22- 331 

j 2-56 

1 6-106 
' 1-7066 

9- 7026 

5-2516 

1 3-6066 

5-40826 
[ 2-5066 

f 1-28 
) 4-825 

5- 7.666 

6- 5666 

10- 5696 

12-9718 

2- 9666 

10-9626 

6- 5116 

4- 8666 

15-6516 

3- 7066 

7- 7696 

10- 1718 

3- 27 

11 - 266 

6-815 

5- 17 

15-955 

4- 07 

9-474 

14-8788 

6- 4366 

7- 63778 

11-17 

1-4137868 

1-2828169 

1-2522460 

1-2631161 

1-3228475 

1-3489082 

0-4082400 

0-7866867 

0-2321487 

0-9868911 

0-7202971 

0-6671060 

0-7330680 

0-3990965 

0-1072100 

0-6834973 

0-7609248 

0- 8173449 

1- 0240612 
1-1130012 

0- 4722687 

1- 0399162 
0-8136921 

0- 6872316 

1- 1945605 
0-5759671 

0- 8904023 

1- 0073979 

0- 5145477 

1- 0617697 
0-8334659 

0- 7134906 

1- 2028968 
0-6096944 

0- 9765334 

1- 1726679 
0-8086610 

0- 8829645 

1- 0480532 




TABLE LXXYb(I). — continued* 


• 

Formula of Substance to be Estimated. 

Weight, in mgms., 
of Substance = 1 cm.® 

^ Solution. 

Logarithm. 

Zinc^ — 



...... 

7-62 

0*8819550 

ZnSO^, 

8-073 

0-9070349 

ZnS0. + 7H20, 

14-3786 

1-1677166 

ZnSe, 

7-23 

0*8591383 

ZnS, . .... 

4'873 

0*6877964 

Zirconium — 



Zi-v 

2*265 

0*3550682 

ZrBr4, 

10*261 

r01il897 

ZrCl^, 

5*81 1 

0*7641761 

ZrF^,, 

4*165 

0*6196150 

ZrOa, 

3*065 

0*4864305 

Zr(OH)4, 

3*9658 

0*5983308 

Zr(N 03 ) 4 , 

8*469 

0*9278321 

Zr(S 04 ) 3 , .... 

7*068 

0*8492965 

Zr(S 04)2 + 4B30, .... 

8*86935 

0*9478918 


TABLE LXXVb (2). — Voltunetric Estimations. (luorganic.) 


Formula of Substance 
to be estimated. 

Method of Estimation, etc. 

Weight in mgms. 
of Substance 

1 c.cm. 

~ Solution. 

10 

Logarithm. 

Aluminium — ■ 

Al, . . . . 

AlBrg + eHgO, 

AICI 3 , .... 
AICI 3 + 6 H 2 O, 

-A.I 2 O 3 , .... 

A1(0H)3, . . . 

A 1 P 04 , .... 

Al2(S04)3, . . . 

Al 2 (S 04 ) 3 +lSH 20 ,. . 

- (1TH4)2A12(S04)4+24H20, 
K2Al2(S04)4+24H20, . 

Na 2 Al 2 (S 04)4 + 24H20, . 
Antimony — 

Sb, . . . . 

SbBrg, .... 
SbCls, .... 
SbOls, .... 
SbFg, .... 

The Al is precipitated by caustic NaOH 
or KOH solution and a further quantity of 
the alkali is added until all the precipitate 
disappears ; two titrations are then made 

with ^ mineral acid, employing methyl 

orange as indicator in one case and phenol- 
phthaleiu in the other. The difference be- 
tween the two titrations corresponds to the 
Al present : Cross and Be van find that by 
this method 

4A1=5S04. 

Any compound of Sb***, brought into solu- 
tion in tartaric acid and water, can be titrated 

with ^ T 2 solution in presence of excess of 

1*084 

15*00304 

6*338 

9*66184 

2*044 

3*12496 I 

4*884 i 

6*8476 
13*33336 
18*13936 
18*98248 
18*33848 

6*01 

18*004 

11*3275 

14*8726 

8*86 

0*0350293 

1*1761793 

0*7273786 

0*9850600 

0*3104809 

0*4948445 

0*6887757 

0*8355384 

1*1249396 

1-2586219 

1*2783529 

1*2633633 

0*7788744 

1*2553690 

1*0541341 

1*1723840- 

0*9474337 





TABLE LXXVb (2). — continued. 


Formula of Substance 
to be estimated. 

c 

Method of Estimation, etc. 

Weight inmgms. 
of Substance 
si c.cm. 

^ Solution. 

Logarithm. 

Autimony— 

SbF„ .... 
Sb 203 , .... 
SbgOg, .... 
Sb^Ss, .... 
SboS„ .... 
K 2 Sb 2 Q 2 tC,H, 0^)2 + H 20 , 
Arsenic — 

As, ... . 

AsGIg, .... 

AS 4 O 6 , .... 
AsgOg, .... 
•^■ 848 ( 3 , .... 

.... 
KagHAsOg, . 

3Sra2HA.s04 + 121120 , 
Barium — 

Ba, , . . . 

BaBrg, .... 
BaBra + 2 H 20 , 

BaCOg .... 
Ba(C103)2, . . . 

BaOla, .... 
BaCl 2 + 2 H 20 , . . 

BaCr 04 , 

Ba(N 0 g) 2 , . . . 

BaO, .... 
Ba( 0 H) 2 , 

Ba(OH) 2 + 8 H 20 , . 

Ba 02 , .... 

BsO.j + SHqO, . . 

BaSO^, .... 
BaPtC4K4+4:H20, . 
Bismuth — 

Bi, .... 

Bids, .... 
Bilg, .... 
Bi(N 03 h, . . . 

Bi(N 03 )g + 5H20, . . 

BiPO^, .... 
Bi2^3> . . • . 

BiAsO^, .... 

BjsSg, .... 

BiClg, . . . 

Bilg, .... 
Bi(NOg)g, 

Bi(N03)3+5H20, . 

B 1 PO 4 , .... 

BigOg, .... 

BiAa 04 , .... 
BigSg, .... 
Boron — 

B, 

BgOg, .... 
H 3 BO 3 , .... 

N a HCOg solution. Sb compound.s liberate 

iodine ; Sbsl 2 in both cases. 

KMn 04 or K 2 (Jr 207 convert Sb.^Og into SbaOg ; 
SbsO. 

The factors for the iodometrio and oxida- 
tion methods are the same. 

Iodometrio methods 

Assla. 

By oxidation methods 

AssO. 

Factors same for both classes. 

Precipitate as Ba 0 r 04 and find the oxidis- 
ing power of the precipitate. 

2Bas30s6I. 

Precipitate as basic oxalate and estimate 
C 2 O 4 by perinunganate. 

BisH 2 C 204 s 0 . 

Precipitate as the double oxalate 
K 2 Bi 2 (Co 04)4 and estimate the C 2 O 4 by 
KMn 04 .“ 

Bi= 2 H 2 C 204 ^ 20 . 

By titration with standard Ba(OH) solu- 
tion till solution of boric acid is just clear of 
tui’bidity which forms at first. Ba= 41 l 3 B 03 . 

10-76 

7-21 

8*01 

8*4145 

10*0175 

16*6196 

3*76 

9*0675 

4*95 

6*75 

6*1546 

7*7576 

8*5064 

20T15 

4*68 

9 *9106 

11*11176 

6*68 

10*143 

6*943 

8*1444 

8*45 

8*716 

5*113 

5*71386 

10*61813 

6*646 

10*45093 

7*782 

16*94746 

10*426 

15*7425 

29*4526 

19*731 

24*235 

15*175 

11*626 

17*375 

12*8295 

5-2125 

7*87125 

14*72626 

9*8656 

12*1175 

7*5875 

5*8125 

8*6875 

6*41475 

2*2 

7*0 

12*4048 

1*0318123 

0*85793.53 

0 9036325 
0*9250283 
1*0007593 
1*2206179 

0*5740313 

0*9574876 

0*6946052 

0 7696678 
0*7891928 
0*8897218 
0*9296947 
1*3035200 

0*6608654 

0*9961028 

1*0467818 

0*8182*258 

1*0061807 

0*8416680 

0*9108591 

0*9268567 

0*9403172 

0*7087041 

0*7569301 

1*0219386 

0*7617921 

1*0191550 

0*8910912 

1*2*291047 

1*0180761 

1*1970737 

1*4691222 

1*2951491 

1*3844430 

1-1811287 

1*0653930 

1*2399248 

1*1082077 

0*7170461 

0*8960437 

1*1680922 

0*9941191 

1*0834130 

0*8800987 

0*7643630 

0*9388948 

0*8071798 

0*3424227 

0*8450980 

1-0935898 
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TABLE LXXVb (2). — continued. 


Formula of Substance 
to be estimated. 

• 

Method of EstimatioUj etc. 

Weight in mgms. 
of Substance 
=1 c.cm, 

^ Solution. 

10 

Logarithm. 

Chlorine — 




01 , .... 

In oxy-compounds (except perchlorates) 

1-7725 

0*2485862 

C 120 , .... 

the estimation may be made by digesting 

2-1725 

0*3369598 

HOlO, .... 

with KI and excess of HCl and then estimat- 

2*6229 

0-4187817 

Cl, .... 

ing the liberated iodine. 

0-88625 

1-S475562 

ClaOs 

1-48626 

0-1720919 

HOIO 2 , .... 

HOlOajSiCljj. 

1-71146 

0-2333642 

Cl, .... 

0*59083 

1-7714649 

CIA, .... 

HOIO 3 


1*2675 

0-0995080 


1 '404763 

0-1484895 

OHCI 3 , .... 

With alkaline Cu** compound CHGl8=20u0. 

2*98395 

0*4747916 

Chromium— 

1-736 


Cr, .... 

In chromates and dichromates ; estimated 

0-2397164 

Cr^Og, .... 

by the oxidising power. 

2-636 

0-404.634 

CrOs, .... 

3-336 

0-6233128 

K 2 Cr 04 

Cr 207 = 20 r 03 =Cr 203 =K 2 Cr 207 = 

6-48 

0-8115760 

X 2 Cr 20 ( 7 , 

2K2CrA=2KjCr04s30=3l2. 

4-9083 

0-6909340 

Cr 02 Cl 2 } • • 

6-16 

0-7132104 

K 2 Cr 20 gCl 2 , 


5-823 

0-7651716 

Cr, .... 

Precipitate as 0 r( 0 H )3 and oxidise by 

1-736 

0-2397164 

CrClg, .... 

KMn 04 . 

5-2816 

0-7227709 

^^’ 2 ^ 3 » .... 


2-636 

0-4042634 

Cr(N 03)3 + 9Ha0, . 

lOOrseKlInOiSlSOsSOI. 

13-84546 

1-1263338 

CrP 04 


4-90^ 

0*6904914 

CrP 04 -f 6 H 20 , 


8-50653 

0*9297526 

012 ( 804 ) 3 , . 


6*5396 

0-8166556 

012 ( 804 ) 3 + I 8 H 2 O, . 


11-94446 

1*0771667 

(NH 4 ) 20 r 2 (S 04)4 + 24H20, 


16-94946 

1-2027461 

K 2 Cr 2 (S 04)4 + 24H20, . 

Cr(CXS) 3 , . . . 


16-6520^ 

1-2214681 


7*546 

0-8777551 

CrOg, .... 


3*336 

0-5233128 

K20r04, .... 


6*48 

0-8115750 



4*9083 1 

0-6909340 

CrOsOlg, 


5-l§ i 

0-7132104 

^^sOr 2 O 0 Ol 2 > • • . 


5*823 1 

0-7651716 

Cobalt — 




Oo, .... 

KM 11 O 4 (best in the presence of HgO) 

3*54 ! 

0-5490033 

O 0 CO 3 

converts Co” to Co’”, e.g. — 

6 C 0 CI 2 + 5HgO + 2 KMn 04 = 

7*14 

0-8536983 

O 0 CI 3 , .... 

7*794 

0-8917605 

C 0 CI 2 + 6 H 2 O, 

3 C 02 O 3 + 2Mn02 + 2K01 + SHgCL 

14*27976 

1-1547210 

Oo(CX) 2 , 

so 2 KMn 04 = 6 Cos 50 . 

6*6648 

0-8237872 

Co(ON )2 + 3H20, . 


9*90768 

0-9969720 

Oo(N 03 ) 2 , . . 


10*9848 

1-0407922 

Oo(N 08 ) 2 + 6 H 20 , . 


17*47056 

1-2423068 

OoO, .... 


4-50 

0-6532126 

Oo^(A&04)2, 


9-10 

0*9590414 

003 (As 04 ) 2 + 8 H 20 , 


11-98256 

1-0785496 

Oo3(P04)2, . 


7-34 

0*8656961 

008 (P 04)2 + 8 n 20 , . 


10-22256 

1*0095597 

C 0 S 04 , .... 


9-3036 

0*9686511 

C 0 S 04 + 7 H 20 , . 


16-87032 

1-2271234 

00 C 13 , .... 


9-921 

0-9965555 

C 020 gj ■ . • • 1 


4-98 

0-6972294 

CoS 


5-4686 

0-7374789 

C 02 S 3 J .... 


6-4254 

0-8079002 




TABLE LXXVb {2).— continued. 


Formxila of Substance 
to be estimated. 

r 

Method of Estimation, etc. 

Weight in ingms. 
of Substance 
s 1 c.cm. 

Solution. 

10 

Logarithm. 

Cobalt — 



0-7708520 

Co, . , , . 

Tlie cobalt is converted into CogOg, this 

6*9 

C 0 CO 3 , .... 

is then digested with a known volume 

11*9 

1-0766470 

O 0 OI 2 , .... 

(excess) of ferrous solution and the excess 

12*99 

1*1136092 

Co(ON) 2 , 

of ferrous salt estimated 

11*108 

1-0456859 

Go(H03)2, . 

Ooa03+2FeS04+3HaS04=2CoS04+Fe2(S04)s+3H20; 

18*308 

1 '2626409 

OoO, .... 

so that 

7*6 

0-8760613 

C 0 S 04 , .... 

20o=2I'esO. 

' 15*606 

1*1904998 

0 OSO 7 + 7 H 2 O, 


28-1172 

1-4489721 

OoS, .... 


9*106 

0*9693276 

C 02 O 3 , .... 
O 02 S 3 , .... 


8*3 

0-9190781 


10*709 

1-0297489 

Copper — 



0-6024271 

Cii, .... 

CugBig, .... 

By iodometric methods ; by reducing- 

6*36 

action of cuprous on ferric or on silver 

U-366 

1 '1670334 

CU 2 OI 2 , .... 

compounds ; or by SnCla : also by standard 

9*906 

0*9968646 


KCHS solution. In all these cases, — 

8-26 

0-9169800 


2 Gu= 0 ^l 2 ^-Cla. 

19*046 

1*2797810 

CugO, .... 

7-16 

0*8549130 

CuaSOg-fHaO, 


11*2038 

1*0616840 

CUgS, .... 

The copper may also be reduced to the 

7*963 

0-9010767 

CU 2 (GNS) 2 , . . . 

metallic state, in a finely divided condition. 

12-17 

] *0852906 

Cu{ 0 aHA )2 + H 20 , 

digested with excess of ferric salt, and 

19*9604 

1*3002911 

CuCOg, .... 

finally the amount of ferrous iron esti- 

12*36 

1*0920186 

CuCla, .... 

mated by oxidation. In this ease all the 

13*45 

1*1287223 

CuOla + 2 H 3 O, 

accompanying factors must be halved. 

17*0532 

1*2318069 

CuO, .... 

7*96 

0*90091S1 

CnCNOsla, . 


18*768 

1*2734180 

Cu^NOg^a+SHaO, . ‘ . 


24*1728 

1*3883270 

Cll3(P04)2, . 


12*693 

1*1036766 

Ou3(P04)2 + SHaO, . 


14*49493 

1*1612162 

CU3(As04)3, . . . 


15*626 

1*1938663 

OUgC As 04)3 + 2 H 2 O , 


16*82776 

1*2260266 

OuHAsOo, 


18*7608 

1*2782614 

■OuSOj, .... 


16*966 

1*2031961 

. OUSO 4 + 5 H 2 O, . 


24*974 

1*3974881 

OuS, .... 


9*666 

0*9807304 

Iodine — 




I, 

Iodides can be estimated by titration 

1*2685 

0*1032906 

HI, ... . 

with KMn 04 . 

1*278.58 

0*1067279 

Hat, .... 

KI + 2 KM 11 O 4 = K 1 03 - 1 - K 2 O + 2M;nOo 

1 *499 

0*1758016 

KI, .... 

1=50. 

1*66 

0*2201081 

Iron — 




Fe, .... 

By oxidation, reduction or iodometric 

5*59 

0*7474118 

FeBra, .... 

methods, i.e, conversion of Fe" to Fe*" or 

21*682 

1 •3340917 

FeOOs, .... 

vicQ versd. 

11*59 

1*0640834 

FeCla, .... 

2Fe™0=l2=2Ha2S2O3=Sn0l2. 

12*68 

1*1031193 

FeFa, .... 

9*39 

0*9726656 

FeiHOgla, 


17*998 

1*2552242 

FeO, . . , . 


7*19 

0*8567289 

FeSO^, .... 


15*196 

1*1817293 

FeS 04 + 7H30, 
Fe(NH 4 ) 2 (S 04 ) 2 + 6 H 20 , . 


27*8072 

1*4441572 


39*226 

1*6935740 

FeS, .... 


8*796 

0*9442852 

FeSOs, .... 


13*596 

1*1334112 
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TABLE LXXVb. continued. 




Wei^fbtin mgms. 


Formula of Substance 


of Substance 


to be estimated. 

Method of Estimation, etc. 

=1 c.cm. 

~ Solution# 

Logarithm. 

tron — 




Fe(02H302)2+ 4 H 2 OJ . 

By oxidation, reduction or iodometric 

24-6012 

1 *3909563 

FeC „04 + 2H„0, . 

methods, conversion of Fe*' to Fe*** or 

17-9932 

1 *2551084 

Fe(NH4)2(C204)2 + 3H20, 

mce versd. 

32-2092 

1-5079799 

i'eKof + 2 M 0 O, 

2 Fe= 0 -Io= 2 Na 2 S 203 =SnGl 2 . 

34-6232 

1-5393672 

FeC^H^O,, . . 


20*3932 

1-3094854 

K4Fe(CN)6, . . . 


36 '874 

1-5667203 

Fe2Br0, .... 


29*578 

1 '4709688 

Fe.,Ol8, .... 


16*226 

1 -2101847 

I'egClB + eHaO, 


21-6298 

1*3350525 

Fe2Ol0+12H2O, . 


27*0346 

1*4319199 

K4Fe201io + 2 H 30 , . 


32 9466 

1*5178106 

(iS* 1 ^ 4)4 b e 2 Oii 0 + 2H2Oj , 


28*731 

1 •4583607 

Fe„F,. .... 


11*29 

1*0526939 

Fe 2 (N 03 )g, 


24*202 

1*3838513 

Fe 2 (]Sl Ogjg + 1 2 H 2 OJ 


35*0116 

1*5442119 



7-99 

0*9025468 

Fe 2 (S 04 ):i, . . . 


19-999 

1*3010083 

re.,:=;o ),^9H 0 , . 


28*1062 

1*4488021 

K.l>/S6.) -- 24 H 2 O, . 


50*3362 

1*7018804 

(N[i.}.l'c*o> 0 ..; + 24H20, 


48*2284 

1 6833029 

b Col C'2H302)g + 4 FL 2 O , . 


26*9004 

1-4297687 

Fe 2 ( 0204 ) 3 , 


18*79 

1*2739268 

Fe2(C4H46e)3.. . , 


27*7948 

1*4439636 

HsKe^CCNlis, . . . 


21-5164 

1*3327696 

KeFe 2 (C]S-)is, . . . 


32 959 

1*5179740 

Fa 2 (C]VS)a + SH 20 , . 


25 7224 

1*4103116 

FeaCL, .... 

\ 

15*043 

1*1773440 

FeaClg+lSHaO, . 

^^ 04 , .... 

1 Estimation of total Fe by preceding 
j methods. 

25*85293 

7*72S 

1*4125098 

0 8878047 

^ 63 ( 804 ) 4 , . . . 

18-398 

1 *2647706 

^ 63 ( 804 ) 4 + 121120 ,. 

J 

25*6044 

1-4083145 

FegClg, .... 

1 

45-13 

1 *6544653 

FesCL + lSHaO, . 

By direct oxidation from ferrosofemc 

77*5588 

1*8896311 

^ 6304 , .... 

estate to ferric 

23*17 

1*3043260 

Fe3(S04)4, . . . 

III 

0 

ill 

r 

55*194 

1*7418919 

^ 63 ( 804 ) 4 + 12 H 2 O, 

J 

76*8132 

1*8854358 

Lead — 




Pb 

Precipitating the lead as P])Gr 04 , and 

6*896 

0*8386392 

PbBro, .... 

estimating the Cr 04 ^' by iodometric or 

12-2273 

1-0873317 

PbCOo, .... 

oxidimetrio methods. 

8-896 

0-9492273 

Pb3H2(C04)2, . . . 


8-60795 

0-9349000 

PbOlo, .... 

2Pb=30=6L 

9*26 

0*9666109 

pbF2; .... 


8*163 

0*9118675 

Pbl2, .... 


15*353 

1-1862026 

PbCNOa)., . . . 


11*03-26 

1-0426805 

Pb(N02)2, • 


9-966 

0-9985208 

PbO, .... 


7*43 

0*8709888 

Pb20s, .... 


7*696 

0*8863026 

Pb 304 , .... 


7*607 

0*8812578 

PbOo, .... 


7*963 

0*9010948 

PbS 64 , .... 


10*0986 

1*0042640 

PboSOg 


8*7643 

0-94271S8 

PbS, .... 


7*9653 

0-9012039 


4 A 


VOL. il, 
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TABLE LXXVb. {2).— continued. 


Formula of Substauce 
to be estimated. 

Method of Estimation, etc. 

Woiglitin mgms. 
of Substance 
si c.cm. 

~ Solution. 

10 

Logarithm. 

Manganese— 

Mil, .... 
MnBi'g, .... 
MnBr 3 + 4H20, . 

MnCOg, .... 
MnOla, .... 
MUOI 2 + 4 H 2 O, 

MnFa, .... 
Mnia, .... 
Mnl2+4H20, 

MnCKOg)^, . . 

Mn^NOgis+SHgO, . 

MnO, .... 
]VIn 304 , .... 
MiLjO^, .... 
MnOs, .... 
MhoO^, .... 
MiislPOJa, . . . 

Mn 3 {P 04)2 + 7H20,. . 

MnHP04+3Pl20, . 
MnH4(P04)24-2Ha0, . 

M 112 P 2 OY, 

M 11 HASO 4 , 

MnH 4 (As 04 ) 2 , 

MnS 04 , .... 
MnS 04 + 4Ho0, . 

MiiS 04 + 5H;0, . 

M;nvS04+7H20, . . ! 

MnAlo(S04)4+24H20, . 

MnS," .... 
MiiS20g4" 302^1 • * 

NaMn 04 , 

KMn 04 , 

Mercury — 

HaBi'a 

HfeCla, .... 
HfeA .... 
HgaL) .... 
Sg.a(NOa). 2 , 

Hga(NO,,)a + 2 HaO,. . 

Hg,p, .... 
HgBi'a, .... 
HgOla, .... 
HgFa+ 2 HaO. . . 

Hgla, .... 
Hg(N03)a, . . . 

HgO, .... 
HgS 04 

; : ; 

Hg(OT) 2 . . . . 

K2Hgl4, . . . 

Hg, . . . , 

Direct titration by KMn 04 

3 MHSO 4 + 2 KM 11 O 4 + 2ILO = 

K 2 S 0 i + 2 iloS 04 + 5Mn02 
3 Mu=2KMii04. 

By precipitating tne mercury as Hg 2 Cl 2 
and titrating with iodine solution. 

HgnClo + 6 KI + la = 2 Kongl 4 -j- 2IC01. 

Hg=I. “ 

The same factors also serve for the estima- 
tion of Hg by digesting it as HgCIg with a 
known quantity of FeCl^ (in cxc.ess) and 
estimating the unaltered FeOl 2 by KMn 04 . 

By converting all the mercury into HgOlg 

1‘65 

6-4476 

8-60952 

3-45 

8- 777 

6- 93892 

2*79 

9 - 261 
11-42392 

5-3724 

8-61628 

2-18 

2- 29 

2*37 

2-61 

8-33 

3- 66 

4- 81112 
6*15168 
8-56192 
4-26 
5*85024 

10-11096 

4-6318 

6*69372 

7- 2342 

8- 31516 
27*77472 

2-6118 

8*07504 

4-1716 

4*6645 

20 

27- 996 
23-545 

21-9 

32-685 

26*204 

28- 0016 

20-8 

35-992 

27-09 

27*4032 

45-37 

32*408 

21*6 

29-606 

72*806 

23*206 

25*206 

78*67 

6 

0*2174840 

0*8093981 

0-9349790 

0-5378191 

0*5771470 

0-7737075 

0-4466042 

0-9666679 

1*0577772 

0-7301684 

0-9352695 

0*3283796 

0-3598355 

0*3747484 

0*4166406 

0*5224443 

0-5502284 

0*6822462 

0-7889938 

0*9320636 

0*6294096 

0*7671737 

1 -0047025 
0-6662708 
0-8256676 
0-8593906 

0- 9198707 

1- 4486497 

0 4160400 

0 9071448 
0-6202923 

0- 6678731 

1- 3010300 
1-4470960 
1-3718987 
1-3404441 
1*5143485 
1-4183676 
1-4471828 
1-3] 80633 
1*5562060 
1-4328090 
1-4378013 
1-6567688 
1-51065-22 
1-3344538 
1-4713797 
1-8621672 
1-3656003 
1-4015384 
1*8952568 
0-6989700 




TABLE LXXVb. (2). — coniinued. 


Formula of Substance 
to be estimated. 

• 

Method of Estimation, etc. 

Weight in mgms, 
of Substance 
=1 c.cm. 

Solution. 

10 

Logarithm. 

Mercury — 

HgaBrj, . . . • . 

HgjClj, .... 

.... 

®§2^2i .... 

^S2(^^3)2'^2H20, . 

HgaO, .... 

HgBij 

HgCla, .... 
HgF2 + 2H20. . . 

Hgls 

HgCNOs)^, . . . 

HgO 

HgSO„ .... 

HgS 

Hg(CN)2. . . . 

K,HgI., . . . 

Hg, . . . . 

HgaBi's .... 

Hg^Cls 

HgaFj, .... 

Hg,l2. .... 

H<42(N03)2, 

Bg 2 ( ^ ^ 3)2 “b 2 H 2 O, , 

Hg^O, .... 

HgBrj, .... 

HgClj, .... 
HgF2H-2H20, 

Hgl., 

Hg(N 03 ) 2 , . . . 

HgO, .... 

HgSOj 

HgaSOg, 

HgS 

Hg{CH).„ . . . 

Hg, . . . . 

Hg^Brj, .... 

HgoClo, .... 

Hg^Fj 

Hg.2l2 

Hg,(NO„).2, . . . 

Hg 2 (N 03 )a + 2H.20, 

Hg20, .... 

HgBra, .... 

Hgi.'lj, .... 
HgFa+2H20, . . 

Hglj, .... 
Hg(lT 03 ) 3 , . . . 

HgO, .... 
HgS 04 , .... 
HgjSOs, 

HgS 

Hg(0N).2, . . . 

and running the solution into ~ solution of 

KI until a very slight red turbidity becomes 
permanent, i.e. until the equation 

4KI + HgCl 2 = K^Hgls + 2KC1 
is just overstepped. 

By getting all the Hg in the mercurous 
condition and titrating directly against ^ 
^ 02^203 

Bg2(^^3)2 d* Xa 2 S 203 + HqO = 

HgS + Hg + Ha^SO^ + 2 HNO 3 

so, — 

I= 2 Hg. 

i 

By getting all the Hg in the mercuric 
state, say, as HgCU and titrating directly 

against — KaoS^Oj 

3 H gClg + 2Na2S,03 + 2 H 2 O = 

2HgS. HgCls + 2E‘a2S04 + 4HC1 
so 

Is3Hg/2. 

6-999 

5- 88625 

6- 475 
8*17125 

6- 551 

7- 0004 

6-2 

8- 998 

6-7725 

6- 8508 
11*3425 

8-102 

5- 4 

7- 4015 

18- 2015 

6- 8015 
6-3015 

19- 6425 

40 

65-992 

47- 09 

43-8 

60-37 

52*408 

56-0032 

41*6 

71-984 

54-18 

54-8064 

90*74 

64*816 

43- 2 

59-212 

48- 5373 
46-412 
50*416 

30 

41- 994 

35- 3175 
32-85 

49- 0275 

39- 306 

42- 00-24 

31-2 

53-988 

40- 635 

41- 1048 
68-055 
48-612 

32-4 

44- 409 

36- 403 
34-809 

37- 812 

0*8460360 

0-7698387 

0*7383841 

0-9122885 

0-8163076 

0-8451228 

0-7160033 

0-9541460 

0-8307490 

0-8357413 

1*0647088 

0-9085922 

0*7323938 

0- 8693197 

1- 2601072 
0*7635403 

0- 7994784 

1- 2931968 
1*6020600 
1*7481260 
1*6729287 
1*6414741 
1-8163785 
1-7193976 
1-7482128 
1*6190933 
1*8572360 
1-7338390 
1-7388313 
1-9577988 
1*8116822 
1-6354838 
1-7724097 
1-6860759 
1-6666303 
1-7025684 
1-4771213 
1-6231873 
1-5479900 
1-5165354 

1 6904398 
1-6944689 
1-6232741 
1-4941546 
1-7322973 
1-6089003 
4-6138926 
1*8328601 
1*6867436 
1-5105451 
1-6474710 
1*5611372 
1-5416916 
1-5776297 




TABLE LXXVb {^).-~conf.inwd. 


Formula of Substance 
to be estimated. 

Method of Estimation, etc. 

Weiglit in mgms. 
of SuhstaiicG 
= 1 c.cm. 

^ Solution. 

10 

jogaritlim, 

Molybdenum'— 

Mo, .... 

MoBr 2 , .... 

MoBi'gj .... 

MoBr 4 

MoClo, .... 
MoCi; .... 
MoCi 4 , .... 
MoCig, .... 
M 0 I 4 , .... 

MoO, .... 
M 02 O 3 , .... 
M 0 O 2 , .... 
KoO], . ' , 

M 0 S 2 

M 0 S 4 , .... 

HoMoOi, 

H;Moo 07 , . 

(NHi);Mo04, . . . 

BaMo 04 , 

O 0 M 0 O 4 , 

PbMo 04 , 

KgM 0^024 "h 4 H 2 O, . . 

Na ^tojoOai + iSHoO, 
H.rP04(Mo03)n, . . 

(NU4)3l?Oj(Mo03)u+6H20, . 

Nitrogen — 

N, 

HNO 3 , .... 
NaNOa, .... 
KNO 3 , .... 
AgNba,. . . . 

- PKNOab, . . . 

N 

HNOo, .... 
NaNO.,, .... 
KNO 2 ; .... 
Sulpbur — 

S, . 

H 2 S. 2 O 3 , .... 

BaSoO }, . 

0 aS.; 0 ', + 6 Ho 0 , . 

K^SA, . ^ 

N^SgOj, 

NagSgO^ + SHaO, . 

®2^3 )2 4" 2^ 5 

81-8203 + 5HoO, 

ZiiSgOgj , \ 



HgSgOs, .... 
(NH4 )oA04, . . . 

BaS 203 , .... 

Reduce by Zn and titrate by KMn 04 . 

2 M <>.,03 + 30o = 4MoOs. 

“ I=M5/3. 

Nitrate.^ may be estimated by the amount 
of ferrous compounds they can convert to 
ferric. 

3FeCl2+K]SrO3+4HCl=:3FeCl3+K01+2H2O+NO 

where 

NsSOl. 

Nitrites may be e.stiiuated iodometrically. 
2HI +2HN02= 2 H 2 O + 2N0 + Lg 

If nitrites are estimated by KMn 04 tbu 
(actors are exactly halves of these. 

In sulphides and sulphites with both 
iodometric and oxidimetrio methods 8 acts 
as a diad, and factons, etc., for such cases 
have already been given. In thiosulphates 
when estimated by iodometric methods 

I~ 2 S. 

When thiosulphates are titrated with 
KM 11 O 4 the reaction is 

NosSqOs + 2 O 2 -t- H 2 O = 2 NaHS 04 
so SsOg. 

. S-2 

8'630S 

n-196 

18'86lS 

6 - 66 S 

6- 7« 

7- 92^ 

9-108S 

20-113 

3- 73 

4 

4- 26 

4- 8 

6-337S 

6-408 

6-40065 

6-10025 

6- 5381§ 
9-9lS 

7- 3 

13-23 

5 - 88808 

6- 49030, 
5*787693 
5*097042 
5*57973 

0*468 

2-1016 

2- 8363 
3*373^ 
5*6()66 

5 6163 
1-404 
4-7048 
6*909 

8- 519 

6-412 

11-4136 

14 ’8264 
24-952 
26-0316 
19-042 
16-822 

24- 83 

25- 2108 
22-68173 
28-98 

17-752 

0- 8015 

1- 4267 
1-8533 

3- 119 

0-5051500 

0- 9309829 

1- 0490628 
1-1418050 
0-7453350 
0-8289819 
0-8990906 

0- 9594389 

1- 3034840 
0*5720967 
0*6020600 
0-6300887 
0-6812412 
0-7273243 
0-8065869 
0-7324366 
0-7075928 

0- 8154537 
0*9962197 
0*8633228 

1- 0874264 
0*7609734 
0*8122651 
0*7625054 
0*7073183 
0*7466135 

1*6702458 

0*3-225500 

0*4527572 

0-5280163 

0*7532510 

0*7416505 

0-1473671 

0*6725112 

0- 8394152 

0 '9303886 

0*8069935 

1*0574227 

1- 1710367 
1-39710.54 
1*4155009 
1-2797126 
1*1992614 
1-3949767 
1-4015867 
1-3666762 

1 -46-20984 
1*2492473 
i-9039035 
0*1.543327 
0-2679457 
0-4940154 
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TABLE LXXVb (2). — continued. 


Formula of Substance 
to be estimated. 

• 

Method 6f Estimation, etc. 

Weight in lugms, 
of Substance 
~ 1 c.cm, 

? Solution. 

Logarithm, 

Sulphur — 





CaSaOo + eH^O, . 



§*25395 

0*5124109 

K,SA, . ' ■ • 



2*38025 

0*3766226 




1-97775 

0 29C1714 

FTaaSgOs + bH^O, . 



3-10375 

0*4918867 

•^^2^ ^ 20 ^ 2 ^ 3)2 + H 2 OJ 



315135 

0*4984967 

Ag 2 N a- 4 (S 203)3 + 2 H 2 O, 



2-83523 S 

0*4:'25862 

SrSoOg + SHsO, 



3*6225 

0*5590084 

2118203 , . 



2*219 

0-3461673 

Thallium — 





Tl, ... 


Reduce to the thallous state and titrate 

10*205 

1*0088130 

TlBr, . 


with KMn 04 . 

14*203 

1*1523801 

TlGl, . 


T1=0. 

11-9778 

1*0783662 

TIF, ' . 



11*155 

1-0474696 

Til, 



16*5475 

1*2187324 

TL 2 O, . . 



10*605 

1*0255107 

TlOH, . 



11*0554 

1*0435745 

TlaSe, . 



12*185 

1*08.58256 

TI 2 S, 



11*0065 

1*0416492 

TlsGOg, . . . 



11*705 

1*0683714 

TICIO 3 , . 



14*3775 

1-1576834 

TINO 3 , . 



13*307 

1*1240802 

TI 0 SO 4 , . 



12*6065 

1*1005945 

TI 3 PO 4 , . . . 



11*7883 

1*07145*24 

TlBra, . 



22*199 

1*3463334 

TICI 3 , . ... 



15*5226 

1*1909617 

TII 3 , . 



29*2325 

1*4658660 

TI 2 O 3 , . . . 



11*405 

1*0570953 

T 1 ( 0 H) 3 , 



12*7562 

1*1057213 

TIOOH, 



11*8554 

1*0739162 

TI 2 S 3 , . 



12*6095 

1*1006979 

Uranium — 





U, . 


Reduce by Zn, then titrate with 

11*926 

1*0764584 

UBrg, . 


KM 11 O 4 

23*919 

1*3787430 

UBr, . . . 


U=0. 

27*917 

1*4458687 

UCls, . 



17*2425 

1*2366002 

UCI 4 , . 



19*015 

1*2790963 

UF 4 , . 



15*726 

1*1965906 

UO 2 , . 



13*525 

1*1311373 

UgOs, . • . 



14*0583 

1*1479338 

UO 3 , . 



14*325 

1*1560946 

U 2 S 3 , . 



14*3295 

1*1.562310 

UOaBrg, 



21*521 

1*3328024 

uo'ci^ . 



17*07 

1*2322335 

VOA, . . . 



15*425 

1*1882252 

1102 (^ 03 ) 2 , . 



19*729 

1*2951051 

U 02 (N 03 ) 2 + 6 Ha 0 , 



25*1338 

1*4002582 

U0„H4Pj08 + 3HA 



25*929 

1 *4137858 

U 0 , 2 NH 4 P 04 ,. ' . 



19*1786 

1*2828169 

(U 02 ) 2 PA, • ■ 



17*875 

1*2522460 

U 0 „S 04 , 



18*328 

1-2631151 

uo::so4+3H20, . 



21*0304 

1 *3228475 

H 2 UO 4 , . 



15*2258 

1*1325802 

K 2 UO 4 ; . . . 



19*04 

1*2796669 

Na 2 U 04 , 



17*43 

1*2412974 
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TABLE LXXVb {2).— continued. 


Formula of Substance 
to be estimated. 

Metliod of Estimation, etc. 

Weight in mgni.s. 
of Substance 
—1 c.cm. 

Solution. 

Logarithm. 

Vanadium— 



0-7092700 

V, 

Oxidise to Y 20{5 or corresponding com- 

r»-i 2 

VBr^ 

pound, digest with known quantity (excess) 
of ferrous compound, and estimate the 

29-108 

1*4640124 

voi;, .... 

12-21 

1-0867167 

VOI 3 

excess. 

15*755 

1-1974184 

VCI 4 , .... 

2 FeO + VA = I''^A + LA 

19*3 

1-2856573 

VFo, .... 

Vo- 0 . 

10-82 

1*034*2273 

YF 3 + 3 H 0 O, . 


16-2248 

1*2101793 

V 2 O 2 , / . 


6-72 

0-8273693 

V 0 O 3 , .... 


7‘52 

0*8762178 

YA, .... 


8-32 

0*9201233 

Y^Op, .... 


9*12 

09599948 

Yaso 4 , 


16*326 

1-2128798 

INH 4 YO 3 , . 


11*7272 

1-0691943 

KYO 3 , .... 


13*835 

1-1409792 

K 3 YO 4 , .... 

i 

23*265 

1-3667031 

K 4 Y 2 O 7 , .... 


18*55 

1-2683439 

Zlnc- 




Xln, .... 

Precipitate Zix as ferricyanide, digest well 

9*81 

0-9916690 

ZIiiBi'a, .... 

washed ppi, with excess of KI and acetic 
acid ; estimate the amount of iodine 

33*798 

1-6288910 

ZnOls, .... 

20*446 

1-3106872 

Z 11 F 2 } .... 

liberated. 

15*51 

1-1906118 

Znia, .... 

I=|z» 

47*865 

1-6800181 

7aiO 

12*21 

1-0867167 

Zn(NOj)o, 

28*422 

1-4636547 

Zn(NO;); + 6 HoO, . 


44*6364 

1-6496892 

Zn 3 (Pd 4 ),, .“ . . 


19*31 

1-2867823 

Zn 3 {P 04 )., + 4H20, . . 


22*9132 

1-3600868 

Zll(P 03 ) 2 , . . • 


33*51 

1-5261746 

Zn 2 P 20 ' 7 , . . . 


22*86 

1-3690762 

ZnS ()4 


24*219 

1-3841562 

ZnS 04 + 7H20, 


48*1358 

1-6348379 

ZiiSe, .... 


21*69 

1-3362596 

ZnS, .... 


14*619 

1-1649177 




TABLE LXXYb (3).— Volumetric Estimations. (Organic.) 


Fannula of Substance 
to be estimated. 

i 

Method of Estimation, etc. 

Weight in mgms. 
of Substance 
=1 c.cm. 

~ Solution. 

10 

Logarithm. 

Cyanogen and its deriva- 
tives — 

CX, . . . . 
HCX, .... 
NH 4 ON, 

KON, .... 
KaGX, .... 
Ba(CN)o + 2 H 20 , . 

Hg( 0 X) 2 , . . . 

AgGN, .... 
TICN, .... 

ONS' 

HCNS, .... 
JSTH^CNS, . 

NaGNS, 

KCXS 

FeCcXs"", . . . 

H^FeCgNe, . . . 

Na 4 FeO 6 'N- 6 -M 0 H 2 O, . 
K^FeGfiNe+SHoO, . 
(NH 4 ) 4 Fe 06 X 6 + 3H20, . 

FeCeNe"', . . . 

HsFeCeXe, . . . 

Fe3-(FeC6W', . . 

K 4 CoCeN 6 , . . . 

KsCoOeXo, . . . 

OX, ... . 

HCK, .... 
NH 4 CX, 

Kcisr, .... 

NaON, .... 
Ba(CN ).3 + 2 HoO, . 

Hg(CN) 2 , . . . 

AgGN, .... 
TIGX, .... 

H4Fe(^eXfl, . . • 

K4Fe06K8 + 3H.A • • 

H^FeCeNg, . 

KgFeCgXfl, 

K 4 FeOoCgX 6 , . 

KgCoCgNg, 

CN. . . . . 

HON, .... 
NH 4 ON, 

KCN, .... 
NaCN, .... 
Ba(CN) 2 + 2 H 20 , 

Hg(CN) 2 , . . . 

AgON, .... 
KCN, .... 

H 4 FO 6 N 8 , . . 

K 4 F 0 gNg + 3H20, . 

FeC 6 N 6 '^'^ . 

N 

By precipitation with ~ silver solution 

or similar precipitant: complete precipita- 
tion of the cyanogen radicle. 

For the cyanides the same factors are to 
be employed when the ON is titrated with 

— HgOla solution run into the cyanide 

solution in presence of a little NH 4 OH, 
the final point being indicated by a faint 
opalescence. 

By conversion of the cyanogen into 
alkaline cyanide, KCN say, and titration 

with 5 AgNOa till faint turbidity be- 
comes permanent, t.e. until one just over- 
steps the equation, 

2 KCN-f AgN03^KAg(CN)2+ KNOg. 

By converting all the cyanogen into KCN 
and titrating against ~ iodine, 

KON + L^KH-ICN, 
so I = iCN. 

Ferrocyanides in very dilute acid solutions 

2-604 

27048 

4*4112 

6*519 

4*909 

11*2312 

12*104 

14*4 

11*514 

5*810 

5*9108 

7*6172 

8*115 

9*725 

5*3035 

5*4043 

12*1125 

10*5697 

8*4619 

7*16683 

7*0713 

7*17213 

10-986^ 

9*8663 

9 296 
11*0896 

5*208 

5*4096 

8*8224 

13*038 

9*818 

22*4624 

24*208 

28*8 

23*028 

7 "20573 
14*09293 
7*17213 
10*9863 
12*3946 

11*0896 

1*302 

1 *3524 

2 "2056 
3*2595 
2*4545 
5*6156 
6*302 

7*2 

11*507 

1*80143 

3*5232^ 

21*214 

0*4156410 

0*4821352 

0*6445567 

0*8141810 

0*6909930 

1*0504262 

1*1005084 

1*15836*25 

1*3619921 

0*7641761 

07716463 

0*8817954 

0*9092885 

0*9878896 

0*7245626 

0*7327394 

1*0832338 

1*0240626 

0*9274679 

0*8553274 

0*8495013 

0*8556483 

1*0408527 

0*9941557 

0*9682961 

1*0449184 

07166710 

0*7331652 

0*9455867 

1*1152110 

0*9920230 

1*3514562 

1*40] 5384 

1*4593925 

1*6630221 

0*8576781 

1*1490013 

0*8556483 

1*0408627 

1*0932348 

1*0449184 

0*1146110 

0*1311052 

0*3435267 

0'5131510 

0*3899630 

0*7493962 

0*7994784 

0*8573325 

1*0609621 

0*2556182 

0-5469413 

1*3266226 




1100 


TABLE LXXVb (S).— continued. 


Formula of Substance 
to be estimated. 

r 

Method of Estimation, etc. 

Weight in mgms. 
of Subsiaiico 
E~I o.cm. 

5, Solution. 

10 

TiOgnritlun, 

Cyanogen and its deriva- 
tives — 

H 4 Fe 0 eNg, 

are converted by KMUO 4 into ferricyanides. 

21*6172 

1-3347994 

(NH 4 )jFe 0 eNg + 3H20, . 

2 H 4 FeC 6 Ne + 0 = 2 H,.Fc‘OaNj + H^O. 

33 we 

1 ‘5295279 

E:4FeOgNg-f31LO, . 

SO Os2FeCgN'6'"'. 

42-2788 

1 ■6261226 

Na 4 FeCgITQ -}- IOH 2 O, 

48*45 

1 -6S62938 

Fe4--(FeC6Na),"", . 


28-3673 

1-4673878 

FeOgKg''', 

HgFeCglTg, , 

Ferricyanides in presence of HOI react 

21-214 

1*3*266226 

with KI thus : 

21-6164 

1*3327696 

(Nil 4 ) 3 PeC 5 N 6 + 3H20. . 

2K3Feairs + 2KI = 2K4FeCoir8 + Ij, 

32-0104 

1 -6050979 

KsFeCA . . . 

SO IsFeCsHg'''. 

32-959 

1-6179740 

ITagFeOglNs + HsO, . 


29-9306 

1-4701164 

CNS, .... 

Thiocyanates titrated with KMn 04 . 

0-9685 

5 •9800247 

HOITS, .... 

o=iGisrs. 

0-9851,^ 

T-9934960 

NH 4 G]SrS, . 

1 *26955 

()-103(I44l 

KONS, .... 


1-62083 

0-2097383 

mCKS, 


1*3525 

0-i3n:i72 

AgCNS, 


2-76716 

0*4420353 

OuONS, 


2*0285 

0*3071393 

Orgaiiio acids and their 
corresponding com- 
pounds — 

HOOCH, . 

By acidimetric methods. 

4*6016 

0-6629089 

HCOONH 4 , . 

By acidimetric and alkalimetric methods : 

6*308 

0*7998917 

HOOOK, 

distillation, ignition, or precipitation being 

8*4158 

0*9250954 

HCOONa-f-HoO, . 

sometimes necessary. 

8*6071 

0*9318720 

HCOOAg, .“ 

15*2938 

1*1845154 

CH 3 COOH, . 


6*0032 

0*7783828 

OH 3 COONH 4 , 


7*7094 

0*8870206 

CH 3 COOK, . 


9*8174 

0*9919965 

CHaCOOHa + SHgO, . 


18*6122 

1*1339283 

OHsCOOAg, . 


16*6954 

1*2225968 

(CH 3 C 00 ) 20 a-fH 20 , , 


8-8082 

0*9448872 

(OHsCOOlgOn + HaO, . 


9*9832 

0-9992698 

(OHgCOOloPb + SHoO, . 


18-9498 

1-2776047 

O 0 H 5 C 00 H, . : . 


7*4048 

0-8695133 

CgH^GOOH, . 


S-8064 

0 •0447981 

C 4 H 9 COOH, . 


10**208 

1-0089407 

OgHnCOOH, . 


11*6096 

1*0618173 

GgHxoCOOH, . . . 


13*0112 

1*1143174 

CyHigCOOH, . 


14*412$ 

1-1587484 

CgHi.COOH, . 


15*8144 

1*1990527 

C,Hi,COOH, . . . i 


17*216 

1*2369323 

ChHo^OOOH,. . . i 


20-0192 

1*3014467 

C 13 H 27 OOOH.. . . i 


22*8224 

1*3583613 

OigHg^COOH,. . 1 


25*6256 

1*4086741 

^leHssGOOH,. 


27-0272 

1*4318011 

Cj^HagCOOH,. . . 


28-4288 

1*4537586 

C 2 H 3 COOH, . 


7*2032 

0*8575265 

CsHgCOOH, . 


8*6048 

0*9347408 

C 4 H> 7 COOH, . . , 


10*0064 

1-0002779 

^I'rHg^OOOH, , . . i 


28*2272 

1-4606678 

^•2tH4xCOOH,. . . 


33*8336 

1 *5*293482 

(GOOH)o, 


4*5008 

0*6532897 

(C 00 H )2 + 2 H 20 , . 


6*3024 

0-7996057 
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TABLE LXXVb (3). — mitinued. 


Formula of aubstauco 
to bo oaiimated 


Orgatdo acida ^ and i;lioir 
(jorroapoiiding com* 
poumla — 

(COONII Arf'H.A 

C001U300NIJ44-1U>, 
(OOONa)o, , 
COOIIGOoKa + HoO, 
aOOKCOOK + H.>6, 
(00oh)3Cook>4HoO, 
000K(C00H),4 ‘2H;0, 
(0()()).,0a + l-io0, . 
(000);L^H-2Ho0, , 
(COOK).iGOO).,Ftv! 2TT.0 

OITn{GOOH)., “ . ' 

Oalf4(fK)OUL . 

(\ai4((J()ONlJ4),, . 

ajH4(Gooii)(n(Kmni), 
tOij({)ooK),. paii.o, 
0:;n4((j00Na).rM}li..(), , 
Cyi,(t!.0()Ag); / 

o.aii(a)o).dijr, 

ClLoHGOOlI, . 

CyirpHCOOl!, . 

iuipuiooonu . 
(CirOHWOOOil)a, 

(K,AH40A,MbA 
KlUltHA, , 

KNa(0,jH4(),,)’l inj), 
KiSb())a(04H Aj)“ t H.X), 

O.arpHCGOGH}., MU), 
(Nri4)AH,o, Ml, or 

Nn^.ibAirA, • 

KAAAr 1 11*, O, . 

(N%()„HA)a ^ in).jO, 

Li,o„ni,OH •iir.jO, . 
I!a;,(0,,n„0,)„ I 7HoO, 
C„HdCOOH, . 
C„I[,('!00>liT„ 
Ccfl',G0<)K-|!jn„O, 
0,;II,',0I1(.'00H, . 

C„H.,onUOONH4,. 
(0,Jt,01ia00K)„ + H„0, 
o,iir,oncooNa-i-n.p, 
C),,U,,OirCOOBiO, . 
0„ir.,01ICt)0Bi0 + II.p. 
Balioylic acid aud Halio.y' 
laitm— 

o«H4(on)0oon, * 
OJrAiroooNifi, . 
(CVbjOIlOOOK).."! H,0, 


Method of Estimation, etc. 


By aoidimotne and alkalimotric methods ; 
distillation, ignition or precipitation being 
sometimes necessary. 


Weight in nigms. 
of Substance 
=1 c.cnn 

Solution. 

10 


Logarithm, 


7*108 
6*2648 
6*706 
6*6037 
9*7158 
6*5863 
8*55516 
7*3058 
8*9966 
8*6558 
5 •2016 
5*9024 
7*6088 
6*7556 
12*419 
13*6114 
16*6010 
12*6716 
6*8016 
7*6032 
9*0048 
6*7024 
7*5024 
9*2088 
11*767 
9*4096 
11*5082 
14*1148 
16*6195 
6*40213 
7*002(5 
8*70P0d 
7*53973 
6*97093 
10-816M5 
1 1 •9092(' 
9*40(54(5 
15*2732 
12*2048 
13*9112 
21*4238 
13*048 
15*5112 
18*5098 
17*8106 
36*154 
37*9656 


0*8617474 

0*7962132 

0*8263988 

0*8131604 

0*9874786 

8*8362165 

0*9322276 

0*8636676 

0*9540784 

0*93751072 

0*7161369 

0*7710286 

0*88151102 

0*8296639 

1*0940866 

1*1307004 

1*2199668 

1*1028314 

0 •76:16478 
0*8809964 
0*5)644741 
0*8262303 
0*8752002 
0*9642031 

1 *0706667 
0*9736665 
1*0610074 
1*1496747 
1*2206179 
0*8063246 
0*8452634 
0*9:199715 
0*8773569 
0*8432909 
1*0311014 
1 *0768850 
0*9734265 
1*1839300 
1 *0866307 
1*1433646 
1*3303966 
1*1166439 
1*1906464 
1*2674017 
1*2506785 
1*5581564 
1*6792759 


By iodomelrift methods, 


2*174^ 

2*5862 

3*0849f> 


0*3373926 

0*4124941 

0*4892601 
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TABLE LXXVb (3).— conjfwwL 


Formula of Suh^tance 
to bo osti mated. 


Salicylic acid and Halicy- 
late« — 

(06H40HOOOK)2 + HaO . 
OelLOIlCOONa + HaO, . 
CfiH^OHCOOBiO, . 
OeH^OHCOOBiO + HaO, 
Carbon disulphide and 
thiocarl onates— 

CS„ . 


XaaCSg, . 

(0H3>>as,, 

(OaHg^gOSgj 

CaHsKOSg, 
Plienols, etc, — 
C«HgOH, 
0«H,OK, 

OfiHfiON-a, 

CVLCH.OH, 
OAOh, 
CcH 4 (OH),, 
CfiPLOIE(OH).3, 


Method of Kstimation, et(!. 


Absorb in alcoholic potash, neutralise or 
slightly acidulate with acetic acid, and all 
the OS2 will now bo found as C2H5OCSSH 
titrate with iodine solution. 

IsGSo. 


Prouipitaio phenols from aqueous or <liluto 
alcoholic solutions by excess of bromine 
(total quantity known), and estimate oxccjhs 
of Br by iodometric method, s. 

Br=sIs^O,5lIj,OH, etc. 


ill MgiiiK. 
SuHatiuwo 
“1 c.iim. 

bngarithm. 

Solution. 


;i -OS'! Oil 

0‘4m)‘2r)04 

2'!)tiS4A 

0^725272 

fl'02r/> 

0-7.S00051 

6 ■3258!'! 

0%S()n240 

7-612 

0*8.S140SS 

18 -702 

1-27 18881 

15-482 

1 •1808271 

13-8768 

M4228{)3 

16-68 

1 -2221980 

17-691 

1-2477924 

1 -6674^ 

^ 0-1991088 

2-2031(1 

0-3430473 

1-9348:1 

0*2868435 

1-8010(1 

0-2555298 

2-601 Hft 

0-8982641 

l-834tS 

0 '2684809 

2-0677S 

0*8154944 


TABIvE LXXVn (4).— Organic Substances containing Nitrogen. 


Method of Estimation. Convert the nitrogen into ammonia and titrate against ^ acid. 


N 


10 

Many of the mononitrogenoiis bases can be estimated also by direct titration against 
acid : with such bases the factors given are applicalde to eitlicr nndhoeb 


N 

10 


Formula of Substance 
to be estimated. 

Weight in mgius 
of Substance 
si cm^, 

~ Solution. 

10 

Logarithm. 

Formula of Substance 
to bo estmiatud. 

Weiglit in nigms. 
of Substance 
ciiri, 

N 

--- Soluliou. 

10 

Logarithm. 

Bases ISTCnl-Ln+s— 
NOH„ . 

3-108 

0*4924810 

Bases NOwHs/i+ii— 

NOjgHjJJJ, 

19-9272 

1-299-4-J6S 

xaiiy, . 

4 5096 

0-6541380 

NChHs,. . . 

21-3288 

1 -3289064 

NO 3 H,, . . . 

5-9112 

0-7716757 

NC„fI,„, . . 

22’7;;04 

1-3566070 

FCA,, . . 

7 '3128 

0-8640837 

NC,cH35, . . 

24-132 ! 

1 -3825933 

XC^Hjg, 

8-7144 

0*9402376 

NC, 3 H„„ . . 

26-9352 

1 -4303202 

XOgHjg, 

10-116 

1*0060088 

NOa„H., 5 , . . 

29-7884 

1*4733162 

XOsHis, . . 

NO., Hoi, 

11-5176 

1-0613622 

NCj.Ha, . , 

35*3448 

1 *6483255 

12-9192 

14-3208 

1-1112366 

1-1559672 

Bases N(',iH 2 ,n.i— 
NC., 115 , . . . 

4-308 

0-634 -2767 

NCigHog, 

15-7*224 

1-1965188 

Nc;ir;. . . 

5-7096 

0-7566067 


18*6256 

1-2677722 

NCjUj. . . . 

7-1112 

0-8519429 



TABLE LXXVb {i).~conUnu&d. 


Fortmila of Substaiiue 
to bo ostiTuated. 

Weight ill mgms. 
of Snbstaii<io 
si cm®. 

TsT 

Solution. 

Logarithm. 

ItasoH — 




8*5128 

0*9300724 

. . 

9*9144: 

0*9962664 

. . 

11'316 

1*0536929 

NC«n,„ . . 

12*7176 

1*1044052 

• ■ 

14*1192 

1*1498100 

NO,„H,„ . . 

15 **5208 

1*1909141 

Bases NO„Ho„-,— 



NC.,I-L, . 

4*1064 

0*6134613 

no;h;. . . . 

5*508 

0*7409939 

NC 4 IL,. 

6*9096 

0*8394529 

NO,H„, . . 

11*1144 

1*0458860 

NC„H,„, . . 

12*516 

1*0974656 

NC,„H,„, . . 

15*3192 

1*1862304 

Bases NOiJI'in-.i — 



N(!,,IL,. . 

6*7080 

0*8265931 

NCVII,, . . . 

8*1096 

0*9089994 

. . 

9*5112 

0*9782353 


10*9128 

1*087936*2 


12*3144 

1*0904132 

. . 

13*7100 

1*1372*275 


15*1176 

1*1794828 

B{Lst‘H N (J,i fTsw-r. — 



K(yu,. . . 

7*9080 

0*8980667 

myi;,. 

9*3096 

0*9689310 

noJh;\ * . 

i 10*7112 

.1*0298381 

NOhHu, 

12*1128 

1*0832445 


13*5144 

1*1307968 

NOjoIh,, . 

14*9100 

1*1736524 


16*3176 

1 *2126563 


17*7192 

1*2484441 

NO;,irl, . . 

19*1208 

1*2816059 


20*5224 

1*2122282 


1 


N 071 I 7 , . 

10*5096 

1*0215862 


11*9112 

1*0769555 

NO, Hu, . . 

13*3128 

1*1242694 

mini . . 1 

14*7144 

1*1677426 

NOuH.fi, . . ’ 

16*1100 

1*2072573 

NO, ,11, 7, . . 

17*5176 

1*2434746 


18*9192 

1 *2769028 

NO,,!!,,. . . 

20*3208 

' 1 *3079408 

Buses NO//H,„ -g — 



NCcIi„, 

8*9064 

0*9497022 

NO,H,, . . . 

10*3080 

1*0121744 

NCall;,. 

11*7096 

1*0685421 

NO,H„. 

13*1112 

! 1*1176424 

NO^olln, . 

14*5128 

1*1617512 

NOuH,l 

: 15*9144 

1*2017903 

N(',JI,n, . 

1 17*3160 

1*2384476 

NO,, flu, . 

! 18*7176 

1*2722501 


20*1192 

1*3036107 

’ 1 

22*9224 

1*3602601 





n *5080 

1 *0609999 

N(yi„. . . 

! 12*9090 

1*1109126 


Formula of Suhstmice 
to ho estimated. 

Weight ill mgnis. 
of Huhstanco 
“1 cm®. 

— Solution. 

10 

Logarithn 

Bases NOrtir-in-ii'-*- 



NC,oHj,. 

14*3112 

1*155676" 

NOuIliu • 

15*7128 

1*1962.53( 


17*1144 

1 *2333617 

NO, ,11,,, . 

18*5160 

1 -267547; 

. . 

Bases NCnHsjn 

19*9176 

1"299237( 



NG,H„ . 

12-7080 

1*1040775 

NO„H„, . . 

NOjaHn, . 

15*6112 

1-190645. 

16*9128 

1-228215! 

KO„Hi3, 

18*3144 

l*262792t 


19'7160 

l-294818f 

NO„H,., . . 

Bases NOMH 2 n-iri — 

21-1176 

1*324644< 



NOi,H«, 

16-7112 

l-2‘23007( 

N( . 

18*1128 

l’2579S5f 

N<5,ilL,, 

19*5144 

1 *2903555 

NO,,Ui,. 

20*9160 

1-320478! 

NGiglll., 

22*3176 

l-:i48U'17i 

N(3,.H„ 

23*7192 

1*375100: 

Bases NOnHu/j-i? — 



N(l„n„ 

17*9112 

1*253124( 

Nc.yr,!, . 

19*3128 

1 •285845‘ 

NO.Jlis, . 

20*7144 

1 -316-272' 

NCi,;11i5, . . 5 

22 *nC 0 

r344706( 

. * 

23*5176 

1*371393< 

Bases N O/JIan- la — 



No^ir,, 

17-7096 

1 *2472081 

NOu!!u, 

19*1112 

1*281 28 7 i 

NCj,,Hu, . . 1 

20*51*28 

1*312025( 

N(h,n,;„ . 

21*9144 

1*340723: 

NOiyllj,, . 

23*3160 

1‘367654( 

N(wi;; , . 

24*7176 

1*393006- 

Bases l^Cn\hn~2i- 


i 

NOiaHii, ‘ . 

21*7128 

1*336715! 

N(!,vil,3, 

! 23*1144 

1*363SS*2( 

NGihHj,, . ► 

24 *5 160 

1*3894491 

NC>„ . . 

i 26*9176 

1*413594' 

No';n" . . 

i 28*7208 

l*468196i 

Bases" N(;»1I,.„-23— 

1 21*5112 




1*332664 


1 22*9128 

1*360078: 

NO,aH„, • 

24*3144 

1*886863 

NG„,Hi5, 

25*7160 

1*410203 

NCbill,,,, . . 

Bases NO»H2«-‘i5 — 

28*5192 

1*455137 



NCi.Hj, 

22*7112 

1*356240 

NC',,,n,s, 

25*5144 

1 *406785 


26*9160 

1*430010 

no:,!!,;; . . 

28*3176 

1*452056 

Bases NCmH'Jh— 27 ““ 



NGi,Hu, 

25*3128 

1*403340 

NC,oH,„ . . 

26*7144 

1*426745 

NCln!!irt, • 

1 28*1160 

1*448953 

N(J„IIi7, . . 

29*5176 

1*470081 
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TABLE LXXVb {i).—mii.lnw.d. 


Formula of Substance 
to be estimated. 

Weight in mgrna. 
of Substance 
enr^ 

^ Solution, 

10 

Logarithm. 

Formula of Sulwiance 
to be estimated. 

Weight in mgms. 
of Sub.stance 
-- 1 cnf'. 
bT 

^ Solution. 

10 

Logarithm 

Substances with 1 atoni of nitrogen in each 
molecule — 

Substances whli 2 atoms of nitr<»gen in each 
molecule — 

NCi,H,70„, . 

26-7] 70 


1-4207974 


10*4104 

1-0174674 

N 0 ieH,,O„ . . 

27*5208 


1*4396610 


14*7128 

1*1167953 

. . 

28*5192 


1*4551373 


16-4136 

1*1879041 

. . 

28*9224 


1*4612343 

NAjoH.,,0 1 SHA, 

18*1160 

1 •2680628 

NOiaHaOs, . . 

29*9208 


1*4759732 

HO 0 .. 0 H 2 A. . 

16*213(5 

1 *2098795 

!N'02gH2'i035 . 

31*1208 


1*4930607 

2 N'.,U.v,H..iOa + 5n.,0, 

18*4056 

1*2663634 

^^17^21^4) 

30*3208 


1*4817406 

H 2 O. 2 iHiJ. 2 O 2 , . 

16-7128 

1*2230388 


31*7224 


1-6013661 


17-7160 

1**2483657 

N 02 „H„ 04 , , . 

33*5176 


1-5252729 

H 2 iCo. 2 HygOij . 

19-7192 

1*2948893 

^^2oE^21^4» • 

33*9208 


1*5304660 

NAaBaP,, . . 

19-7144 

1 -2947836 

^ ^eO^bjgOj;, . . 

36*2264 


1*55902.52 

NAiiHogOi-MHaO, 

23-3176 

1 *3676839 


39*9240 


1-601-2310 

N, 0 -j.Ha,(L, . . 

20*4152 

1 '3099536 

NOjaHajO., . 

41 •3*224 


1*6161856 

. ■ 

25-4200 

1 -4061765 

lSfOa.jH 2 .jOu, . 

46*327*2 


1*6658361 


24*8211) 

1 -3948298 


44-3272 


1*6466801 

.NAr,oH„,0:„ . . 

36-4248 

1*4613972 

N 005 H 450 IO, . 

68-7464 

64-7400 


1-8372499 

1-8111727 

Substauces with 3 atoms of nitrogen in oaoii 
molecule— 

Substances with 2 atoms of nitrogen in each 
molecule — 

N,,OII,. . . . 
NAalL, . ■ 

1 -9720 
2-3048 

0*2949069 

0*3626332 

IT,CH 4 ,. . . 

2*2066 


0-3485268 

NAaH-,. . . 

2*4392 

0*3872474 

NsOHo, . . . 

2*3064 


0-3629346 

KAsHj, . . 

2-7720 

0*4427932 

^ 2 ^ 2 Hg, 

2-9064 


0*4633554 

NA 4 H 3 . . . 

3*1048 

0*492033(5 

NaOaHg, 

3*0072 


0-4781628 

• • 

3*1720 

0-501333-3 

I^ 2 Q.H 4 , . . 

3*4056 


0*5321936 

N.,C.,irr, ■ . . 

.3 *2392 

0-5104378 

NAHs, . . 

3*6072 


0-5571702 

• NA..H 

3*3004 

0*5193564 

jNlaOgHjo, 

3*7080 


0*5691397 

N,,a,Un. • • 

3*3736 

0*5280936 

NAH„. . . 

4*3080 


0*6342757 

HAiIJuj, 

3-4408 

0-6306594 

n,ah, 2 . . . 

4*4088 


0*6443204 

n,AIL, . . 

3-7064 

0-6689623 


5*0088 


0*6097337 

n, 0 „il, . . 

3*9720 

0-69i)00i)2 

NAH 44 , . . 

5-1096 


0-7083869 

N„('„IL, . . 

4*0302 

0-6062954 

■^ 2 VoH 8 , 

6-4072 


0-7329724 

N/VL, . . 

4*1004 

0*6134013 


6*6088 


0*7488700 

n,ai4, . . 

4*4392 

0*6473047 

KAH,4, . . 

6*7096 


0-7666057 

. . 

4-5064 

0*6538297 

NAH 45 , . . 

5*8104 


0-7642060 

JN-jC^Hii, 

4-5736 

0*6602582 


6*1080 


0*7858990 

H»C,hII„ . . 

4*8392 

0-(!84773l> 

NAHia, . . 

6*8088 


0-8330706 

HfjOgll;), 

4*9064 

0-(i907t!30 

NA!L„, . . 

7-2120 


0*8680557 

NAsHid, . . 

6*0408 

0*7024995 

NAH,g, . . 

7*7112 


0*8871220 

NAAL. 

6-2392 

0-7192650 

iSi 2 O 9 H 22 } • 

7-9128 


0*8983302 

WAoiL, . . 

6-3064 

0*7248000 


7-8072 


0*8924953 

NAoHu, . . 

5-8736 

0*7302063 

i^2i^'ioHi4j 

8*1096 


0*9089994 

NgCjiHi;}, 

5*4408 

0-7350628 

f^2^0oH24j 

8*6136 


0-9351847 

na»h,5, . . 

5*5080 

0-7409939 

^ 2 ^ 12 Hi 2 » • 

9*2088 


0*9642030 

na„.h,, . . 

5*6392 

0*7512176 

NaOjaHogy 

10*0152 


1*0006696 

HaOioHg, 

6-7064 

0-7563622 


10*0104 


1*0004514 

NA.«H,i. , . 

5-7736 

0-7614407 


10-7160 


1*0300327 

NAioHia, . . 

6*8408 

0-7604723 

^20i4H.ig, 

10*6104 


1*0257318 

N 3 N 10 H 15 , . . 

6-9080 

0-7714405 

^2^''14H24) 

11*0136 


1*0419293 

NAioHij, . . 

6-9752 

0*7768624 

’^*2^16^22> 

11*5128 


1*0611810 

NAioI-Li, . . 

6*1096 

0*7860128 

jSl 20 i7^24» 

12*8136 


1*1076712 


6-6736 

0-8178033 

^ 20l7H3gj 

13*5192 


1*1309610 

NAwH«, . . 

9-9112 

0-9901262 

■M 2 ^-' 2 iH 20 ) • 

15*0120 


1*1764386 

. . 

11-3768 

1-0560202 

NgOagHaa) • 

18*1128 


1*25798.56 

NAsHAa, . . 

4-77806 

0-6787976 

NaCsaH-jo, . , 

24*5160 


1*3894496 

NAeHAs . . 

6-6392 

0-7612176 
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TABLE LXXVb {^).—eontmued. 


Formula of Substance 
to be estimated. 


W eight in mgins, 
of Substance 
= 1 cm». " 

FT 


10 


Solution. 


IjOgaritbm. 


Formula of vSuhstance 
to bo eatimutod. 


Weight in mgins. 
of Substance 
=1 om^. 

10 


N 


Solution. 


Logarithm. 


Substances with 
molecule— 

N:,U„H„0„ . 

N.,C,HA, • 

N,,0„H,0,„ . 

NjCjioHijOj, . 

NA^HmO,. . 
Substances with 
molecule— 

N4CH4, . 
N^CHs. . 
N4CHS, . 
N40,H4, 

NAillii, 

NAAi, 

N 4 ty i)u, 
^40^11 ^•lI 
N4C„il, 

NAn„, 

^4^ ^(5^ ^ n)> 

NAll.^, 

NA1I„. 
N4GjH[(|, 
N4C711I2. 

N4CnHj5, 

N4CUH1H, 

N4OJ1,,, 

N4fV|,4. 

N 40 „h.„. 
N40,,II,,, 

Hi, 

N 40 i„Il„, 

N 40 i„Hi„, 

NiCioHb, 

N4C1AL4, 
N 40 ,„H„„, 
N4C,IL,0, 
N4Gf,IIsO. 
N4tV,I]',„0, 

NAilA. 

H/iiiHA, 

N40air440,, 


3 atoms of iiitrog.® in each 


Sulistiinces with 
moleoule- 


4 atoms of nitrogen in each 



6-24025 

0-7193534 

N4 U,IIi., 0, . 


4*2064 

0-6239106 


7 i 0685 

0*8516170 

^4071130.2, . 


4*5056 

0-05376-26 


7-6730g 

0*8792717 

NAHbO,,, . 


4-9056 

0-6S)00!t21 


9-64135 

0*9841371 

NAHiA, • 


4 '9560 

0*6951313 


10-24185 

1-0103791 

naiLoO^, . 


6-3560 

0 7288406 


9-17626 

0*9626660 

KAHioO^. . 


4*8660 

0*6862787 

atoms of nitrogen in each 

NAHioOii, . 


6*2560 

0-7206564 



NAH12O3, . 


5*3064 

0-7248000 


1-7544 

0*2441286 

naHiA, ■ 


6*2064 

0*7166875 


1*8048 

0*2564291 

NA»iA, • 


5*6568 

0-76-25708 


1*8552 

0*2683907 

nAH,A, • 


6*1072 

0-7868421 


1*9056 

0-2800317 

N40,„ha, • 


6*3048 

0-7246690 


2*1048 

0*3232108 

Snbstancss with 5 

or 

more atoms of nitrogen in 


2-1562 

0-3334876 

each molecule- 

- 




2*4048 

0-3810790 

N„OoH», 


1*98480 

0-2977168 


2-4602 

0*3000869 



2*02512 

0*3064508 


2-7552 

0*4401531 

NAIIm 


2-22480 

0-3-172910 


2*8560 

0-4557582 

NAIL, 


2*26512 

0*3550912 


2*9064 

0*4633554 



2-30514 

0-3027538 


3*0048 

0-47781 56 

Nr,C,ll„ 


2*50512 

0-3988286 


3*1056 

0*4921455 

N„(v,n,,. 


2*70480 

0*4321362 


3*1560 

0-4991370 

NAHn, 


2*78544 

0-44489.88 


3-2064 

0*5060177 



2-82676 

0*4513363 


3*3552 

0*5257184 

N,G„I1,„ . 


3-00676 

0-4805382 


8 '-1056 

0*5321936 

N„(!,Ji„ 


3*22512 

0*5085459 


8*4560 

0-5385737 

N,<!-H,,.„ . 


3*34608 

0*6245303 


3*5064 

0*5448615 



3*50544 

0-6447420 


3-6072 

0*5571702 



3-62640 

0*6594757 


8*6576 

0*6631962 

NAli.7. • 


3-90672 

0-6918123 


3-0562 

0*5629111 

* 


3*98644 

0-6004703 


3-7056 

0-5688685 

N,,(!|1I,,0, . 


2*78480 

0*4447940 


3*7560 

0-6747206 

Nr,U,l !,,(), . 


3*02480 

0*4806967 


3*8064 

0-5805144 

N„CJI„. . 


1*6712 

0*2230284 


3*9552 

0*5971684 



1*7048 

0-2310734 


4*0056 

0*60*26676 

N„UJI.j, 


1*8376 

0*2642610 


4 *0560 

0*6080979 

N,i(gi„, 


1*9048 

0-2798494 


4*1064 

0*6134613 

N,AtI„, 


1 *9384 

0*2874464 


4*1568 

0*6187591 



2*1048 

0-3232108 


4*3056 

0*6340337 

NA'L, 


2-2712 

0-;!5C2554 


4*3560 

0*6390879 



2-5048 

0*3987731 


4*4064 

0*6440839 

N,i<’,ill„ 


2*6712 

0*4267064 


4*5072 

0*6539068 

N.,0„U„, 


2-7384 

0*4374969 


4*5552 

0*6585074 

N^Call,,,, . 


3*2056 

0*5059093 


4 6056 

0*6632862 

NA,Hi», 


3-4056 

0*5447624 


4*6560 

0*6680130 

NiAa; . 


3-6384 

0*6488069 


4*7064 

0*6726888 i 

n„c,„h,„, . 


3-67*28 

0*5649973 


4-7568 

0*6773149 

NAILA. - 


8*9633 

0*5980585 


4*9080 

0*6909046 

N80 ,„U,oO„, . 


6*6560 

0*7525094 


3*4300 

0 6352941 

N„0,„ll,,iO,„ 


6-3316 

0*8015135 


3*5056 

0*5447624 

N„G,oll, • 


3-23848 

0*5103425 


3*5560 

0*5509618 

N„I!„ilh„<)„, . 


4-41 78^> 

0*6452126 


3*8048 

0*6803318 

N,„G„]1,,0„ . 


3-76592 

0*5758711 


4*1048 

0*6132920 

N„C,,il,,r,o,„ . 


3-6694f> 

0*5646015 

1 4*3568 

0*6391676 

NiiGjjalisiOoi, 


7*98043^ 

0*9020266 
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LXXVb (6).— Direct Titration of Acids and Acidic Substances with various Indicators. 


Substance. 


Kamo. 


Sulphuric acid, 

Thiosulphuric , , 
Sulphurous ,, 

Phosphoric ,, 

Arsenic ,, 

Chromic „ 

Formic „ 

Acetic ^ ,, 

Propionic , , 

Butyric ,, 

Valeric ,, 

Caproic , , 

Glycollic , , 

Pyruvic ,, 

Lactic , 5 

Levulic ,5 

Benzoic ,, 

Brombenzoic (o. m. & p.) acid, 

Kilrobcnzoic (o. ii\. & p.) ,, 

Oxy benzoic (o.) ,, 

Oxybonzoic (m. & p.) ,, 

Protocateehuio acid, 

Vanillic ,, 

Oxalic ,, (anhydr.), 

Oxalic ,, (cryst.), 

Malonic , , 

Succinic , , 

Sebacic , , 

Maleic , , 

Fumaric ,, 

Tartaric ,, 

Meconic „ (anhydr.), 

Moconic ,, (cryst.), 

Phthallic ^ ,, 

Tricarballylic ,, 

Citric „ (anhydr.), 

Citric „ (cryst), 

Mollitic ,, 

Trichloracetic^ ,, 

Dibroinsuccinic ,, 
Iso-ethionie ,, 

Sulphauilic ,, 

Methyl-phosphoric acid, 
Dimethyl-phosphoric ,, 
Kthyl-phosphoric ,, 
Diethyl -phosphoric , , • 
Propyl-phosphoric ,, 
Isoamyl -phosphoric ^ , , 
Di-i&oamyl-phosphoric ,, 
Oacodylic , , 

Phenol, .... 
Picric acid, . 

Chloral hydrate, 

Chloral alcoholato, . 

Bromal,, 


Formula. 


H2SO4 

HaSOs 

B, VO, 
HaAsO^ 
H.,CrO, 

OHA 

CaH^O., 

O3HA 

C4H8O0 

QHjoOa 

CoH^O-i 

CaHA 

CtJIA 

Oril.BrU, 

O7Hr.NO; 

C, H|Ai 
C,H„ 0 , 
AII„ 0 „ 
C„H„ 0 , 
C,H.A 

C2H50II 

CallA 

cv-iA 

anA 

OiH,A 

CAO, 

AAo^io 

esHoO,! 

OAO, 

eeHjoOa 

A2HA3 

CaHClaO.. 

OABraO, 

C„H,NSO; 

CH5PO, 

CoHjPOi 

o;h,po, 

C.HuPO, 

CAPO, 

CsH^PO, 

O.A1PO. 

OoHi^AsO. 

C«H,0 

0«HAO, 


CoKBiaO 


Methyl Orange. 

Pheuolidithalein. 

Poirriei 

■’s Blue. 

Factor. 

Logarithm. 

Factor. 

Logarithm. 

Factor. 

Logarithm 

4 -9038 

0*6929174 

4*9038 

0-69‘29l74 

4*9038 

0-6929174 

5-7068 

0-7.663927 

5*70(58 

0-7563!)'27 

5*7068 

0*7663927 

8-2076 

0*91 12162 

■1-1038 

0*6131802 

4*1038 

0-6Kil.S62 

9*8024 

0*09i;5324 

4 *9012 

0 •69030*24 

4-9012 

0*6903024 

14*2024 

1-1 .'■>■236 17 

7*1012 

0-8513317 

7*1012 

0*8513317 

11-8116 

1*0723087 

5*9058 

0-7712787 

6*9068 

0-7712787 

Heli 

anthin. 





X 


4*6016 

0-6629089 

4*6016 

0*6629089 

X 


6*0032 

0*7783828 

6-0032 

0-77838-28 

X 


7*4048 

0 8695133 

7-4048 

0*8695133 

X 


8*8064 

0*9447984 

8*8064 

0-9447984 

X 


10*2080 

1-0089407 

10*2080 

1*0089407 

X 


11*6096 

1*0648174 

11*6096 

1*0648374 

X 


7-6032 

0 *8809964 

7-6032 

0-8809964 

8-8032 

0-9446406 

8 -803-2 

0-9446406 

8*8032 

0*944(5400 

X 


9*0048 

0*9544741 

9*0048 

0-99 M741 

11*6064 

1-0646976 

11 -6064 

1-06'16S)76 

11 *60(54 

1*064(597(5 

X 


12*2048 

1*0865307 

12*2048 

1*0865307 

X 


20-1000 

1-3031961 

20*1000 

1 *30319(51 

X 


1(5*7080 

1 *2*229245 

16-7080 

1*2*2*29*245 

13*8018 

1*1400801 

13*8048 

1-1400301 

13-8048 

J-HOOliOl 

X 


1.3-8048 

1-1400301 

6*9024 

0-8890001 

X 


15-4048 

1*187(^5(51 

7*7024 

0*8866261 

X 


16-8064 

1*2254747 

8*4032 

0*924 444 ^ 

X 


[ 4*5008 

0 *(>532897 

4 *5008 

1 0-6f>;i2897 

X 


6*3024 

1 0*79950(10 

6*3024 

l)-799.''>06(: 

X 


! 6*2016 

0’71f)1370 

5'2(D6 

0-7161870 

X 


5-9024 

0-7710-2a6 

5*90*24 

0-771Q-J8(: 

X 


' 10*1072 

1*0046:109 

10*1072 

1-0046801 

6*8016 

0*7635478 

5*8010 

0*7635478 j 



6'8010 

0*7635478 

5*8016 

0*7(535178 

? 


? 


7*5024 

0*875*2002 

7*5024 

0-8762005 

10*001(5 

1*0000694 

10*0016 1 

1*0000694 

6*66773 

0 ■8-299781 

12*7040 

1*1039405 

12*7040 

1*1039405 

8-469;^ 

0-9-278495 

X 


8*3024 

0*9192037 

8*3024 

0-9192035 



6*8688 

0*7(585493 

? 


1 1 


6*402l;i 

0*8063240 

? 


'1 


7’002() 

0*8452634 

? 


11*4016 

1 *0569658 

5*7008 

0*7659358 

6*7008 

O’/nsssr.,' 

16*3358 

1*2131404 

16*3358 

1*2131404 



t 13*797(5 

1*1398035 

13*797(5 

1*1398035 

1 


12*6108 

1*1007426 

12*6108 

1*1007426 

12*6108 

1-1007421 

, 17*3156 

1*2384376 

17*3156 

1*2384376 

17*3156 

l-288437t 

11*2040 

1*0493731 

5*6020 

0*7483431 

V 


12*6066 

1*1005635 

12*6056 

1*1005635 

V 


12*6066 

1*1005635 

6 ’3028 

0*799.5335 

? 


16*4088 

1 *1877689 

16*4088 

1T877089 

9 


14*0072 

1*1463513 

7*0036 

0*8453213 

i 


16*8104 

1*2255780 

8*4052 

0*9245480 

? 


1 23*8184 

1*3769126 

23*8184 

1*3769126 

9 


1 X 


13*8056 

1*1400553 

? 


X 


X 


9*4048 

0-973349' 

22*9144 

1*3601085 

22*9144 

1*3601085 

2*2*0144 

1-360108 

, ? 


? 


16*5374 

1-218407 

2 ? 


2 


19*3406 

1 ■2864 69 

1 


i 


28*0888 

1 -448.633 
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TABLE LXXVb {b). —continued. 


Substftnce. 

Formula. 

Helianthin. 

Phonolphthalem, 

Poirrior^s Blue. 

Name. 

Factor. 

Logarithm. 

Factor. 

Logarithm. 

Factor. 

Logarithm, 

Salicyl aldehyde, , 


X 


12‘2048 

1-0865307 

12*2048 

1-0866307 

Vanuliu, . , . . 


X 


15'20(U 

1*1820261 

15*20(54 

1-1820264 

Piporonal, .... 

GaH.O,! 

X 


15*0048 

1-1762303 

16*0048 

1-1762303 

Aoety lace tone, 

OJIhOo 

? 


'1 


10*0064 

1-0002779 

Monoidiloracotone, 

O^HgOIO 

X 

1 

9 '2490 

O-06OO948 

9*2490 

0-9660948 

Monobromacetoph cnono, 

GsH^BrO 

X 


19-9016 

1*2988880 

19-9016 

1*2988880 


X Not applicable. 2 Not very reliable. 


LXXVb (6). — Direct Titration of Basic Substances with various Indicators. 


Substance. 

Name. 

Formula. 

Solvent. 

Indicators. 

Factor. 

Logarithm. 

Mclhylamino, .... 

NHoCIT., 

Water 

- 

3*1080 

0*4924810 

Dimcthylainiiio, 

Kthylamine, .... 
Trimothylamiiu', 

NH(01I.,)., 

nh,c,h; 

»» 

7 > 

oS 

w-| 

1 4-60l)6 

0-6541380 

N(CI],,)„ 

>» 

1 5-9112 

0-7716767 

Propylamine 

NH(Oilfi), 


DieUiylamine, .... 

ii 


1 7*3128 

0-8640837 ' 

Butylamine (normal), 

Alcohid (dil.) 


,, (iso), 

miAiih 

Water 

13 § 

J 

0-9597281 

TotramoUiylainiuoiiium by <1 rate, 

^(OUO.iOH 

u 

9*1144 

,, (oi-yat.), . 

N(OJI,)/)H-H,0 

n 

p-( 

10-9160 

1 -0380635 

Pyridine, 



Methyl 
orange (0.) 

7-9080 

0-8980667 

Amyhimine, .... 

NJhAnn 


11. & rh. 

8*7144 

0-9402376 

Aniline 

NIlAJis 

Alcohol (dil.) 

0. 

9*3006 

0-9689310 

Triethylamine, .... 

N(CJI„):, 

Water 

TI. & Ph. 

) 10*1160 

1 1 

1 -0050088 

Lipropylamiijc, .... 

NH(C;iH7).j 


n. & Ph. 

Orthotoluidino, .... 

0 II NII.j 

W1L<.(2) (111., 
0„^(1)N1L 
Oil., 

Alcohol (dil.) 

0. 

ll0*7112 

1-0298381 

Paratoliiidino, .... 

Water 

0. 

J 


Dimoiliylanilinc, 
Tetraeihylamiuuihum hydrate, . 

„ (cry at.), . 

N(CH,.).,C„n; 

Alcohol (dll) 

0. 

12*1128 

1 •083-2445 

N(0.,IL),01I 

Water 

ir. Ph. 

147208 

1 *1679314 

N(U,H„),0U-H„0 

Alcohol (dil.) 

il.&Ph. 

16*5224 

1*2180731 

Quinoline, 

NOiiHj 

0. 

12*9096 

1-1109128 

Tri])ro])ybunine, 

a-Naplithylamino, 

j8-Naphtbylamine, 

NCCJE), 

Water 

H. & Ph. 

14 ’3*208 

1-1669673 

} NHAoH, 

Alcohol (dil.) 

0. 

j 14*3112 

1*1666761 

Diamylaraine, .... 

Nn(C,H„)., 

>j 

H. k Ph. 

157224 

1*1965188 

Etliylouediamino, 

(NH3>ah4 

), 

Ph. 

6*0144 

07791923 

Ethyletiediamine, 

(NIDAH., 

l! 

0. 

3*0072 

0*4781623 

Dietbykjiiediamine, . 

(Nll3)a(C„H,,), 

)) 

Ph. 

8*6160 

0*9353057 

Diefchyleinuiianiine, . 

(NH„j2(0.jn„)., 


0. 

4*3080 

0-6342757 

Phony louediamiue, . 

(nh.,)AH, 

n 

11 . 

j 10*8144 

1 -0340024 

Phenylhydranine, 

OaliftNii'Nila 

,} 

11. 
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LXXVb (7).— -Estimation of some Isolated Alkaloids* 

The alkaloid is treated mtili a kjiown v(dn me— somewhat m ex(;esK of whah it iv(|iiirt>K 
to form a neutral salt — of N/50 acid; H^SO^ is best; aiurtlioii the excess oi acid is lound 
by titrating Avith X/50 solution of NaOH or KOH. 

The i)nncipal indicators are mentioned in the order of the reliability and sharpmvss of 
their indications. 


Eeferoiice numbers to indicators — 

1. Aikaiinin, 

2. Azolithmin. 

3. Cochineal. 

4. Congo red, C;,jjn. 22 N' 6 SyO^.Nao. 

5. Ethyl orange, 

6. Haimatoxyline, Ci^Hi 40 ^ + 3Ho0. 


7. Todeosino, JCo. 

8. Litmus. 

9 Methyl orange, Ci^lIf^N^SO^. 

10. Phenoiphthalein, 

11. Uranine, 


Most alkaloids behave like monad radicles. 


Alkaloid. 

Naino. 

Formula. 

Indicators. 

Factor 

(inrt 

N/fiO. 

bogarithm. 

Aconitine, 


2, a, 7, 6. 

1 2*9480 

1*1122027 

Atropine, 

NOiyk^O, 

8, 11, 2, 7, 3, 5, 9, 6. 

5*78448 

0'7G22G43 

Brucine, . 

NAsHo, 

3, 2, 6. 

7-«8r)7G 

0*8968436 

Brucine (cryst.), 

n.,Go,h;40s 

3, 2, 6. 

9-3270-1 

0*9697439 

Cocai'ne, . 

NCiOC.O,, 

8, li, 6, 3. 

G '064 10 

0*7827706 

Codeine, 


7, 8, 2, 1], G, 3. 

5'984 1() 

0*7770032 

Codeine (cryst.), 


7, 8, 2, 1 1, G, 3. 

6'3I448 

0*8023961 

Coniine, . 

NO,H,j 

7, 3, 2, 8, 5, 9, 11, G, 4. 

2-r)l352 

0-4 O.G.1 31)2 

Emetine, 

^sGsoHiiiOjj 

7, 3, 8, 2, 5, 9, 11, G. 

i O' 16800 

1*0072355 

Morphine, 

N0^n,,o, 

3, 8. 

5*70384 

0*7561673 

Morphine (cryst.), . 

NOikH,|(), 

3, 8. 

6*06116 

0*7827706 

hTarcotine, 

NG,J-].",07 

8. 

8-26448 

0*9172155 

Nicotine, 

NA„H,, 

8, 11, 3. 

3*24384 

0*5110594 

Papaverine, . 

NG„„H.,.0,, 

8. 

6 '784 16 

0*6314960 

Pelletierine, , 

n0sh;o 

3, 11, 8. 

2*82320 

0*4507416 

Quinine, 


2, 0, 11, 8. 

3*08272 

0*4889341 

Quinine (cryst.), 

NAoH3,05 

2, 6, 11, 8. 

3'()2320 

0*5590923 

8partoiue, 

NaGi,]!,, 

G, 2, 10, 11, 1. 

4*484 16 

0*6516811 

Strychnine, 

N2C,,H,,0, 

2, 6. 

6’68512 

0*8251092 

Thebame, 


I 7, 3, n. 8. 

6 '224 16 

0*7940808 

Vera trine, 

NOAIasOa 

! 8, 7, 6, 3. 

13'74928 

0-1382799 



TABLE LXXYb (8), — ^Yolumetric Estimatioiis of Organic Oompoimds. 
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Wt. ill Mkhis. 
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1 cm" ^ Sol. 
10 
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^Yt in Mgras. 
of Substawies 

1 Sol. 
10 


COrHinOtOCOCOCO 
rH <© 00 CO CO fM 

OOOOOr-tCTJCOOO 
r-( r-t tH '-M CM O !>• CO 
iH o th CO ono CO 00 
00 CO ‘O 00 O CM l" 
OO W CO W TO O j'- 

oooooooo 


(N CO 00 00 <0 (M 
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TABLE LXXYc.— Weights of Substances to be taken so that each Centigramme of 
Precipitate s 1% of Substance to be estimated. 

By means of this table all calculations in connection with gravimcstric estimations are 
dispensed with, c.//.- — 

(1) In an analysis of artiticial xnanuro the phosphates present ar(‘, to precipitated 
with magnesia mixture and weighed as Mg.jPgO^; if we want to know tle^ p<5rceniage of V 
in the original manure, the table shows that wc must tak(\ 0*2 786 grm* of the original 
sample for analysis, and then each 0*01 grm. Mg.^F.jOj corresponds to I })er tamt. of l\ 

(2) To find the percentage of Ag in a silver coin l)y dissolving the coin in nitric acid, 
precipitating the silver as AgCl, washing, drying, and weighing. 

The table shows that we should take 0*7527 grm. of the coin, then each centigramme 
of AgCl obtained = 1 per cent, of Ag in the coin : thus, if the weight of AgCl obtained 
amounts to 0*9249 grm., the percentage of Ag in the coin would be 92*49, 

The judicious use of this table will save busy analysts and assayers a vast deal of time 
and trouble, as the balance gives the percentages required. 


Formula of 
Precipitate as 
weighed. 

Formula of Substance 
the Percentage 
of which is 
required. 

Weight 

of 

Sample 
to bo 
taken. 

Foi'mula of 
Precipitate as 
weighed. 

Formula of Substance 
the Percentage, 
ofwhicb is 
re(pured. 

Weight 

of 

Sample 
to be 
taken. 

Aluniininm — 



Arsenic-— 



AI 2 O 3 , . . 

A1 

0*5303 

AB4S6, . , 

As^Og 

0*9848 



6 •2246 


ASySg 

1 *2805 


Al 2 Cl„ 

2*6115 

AS4O0, . 

As 

07078 


AloASO^)., 

3*3501 


A«.A 

1*1616 


Alo(S 04 h + 18lL0 

6*5232 


AHiH(; 

1*2133 


Ko A 10 ( 804 ) 4 + 241LO 

9*2869 


AsoS., 

1 'rHi;! 

AloPA. ■ ■ 

A1 

0*2219 

AsoOfi, 

As 

0*6522 


AloBi-fi 

2*1866 


As A} 

0*8609 


AloOt, 

1 -OSHO 


AS4S55 

1*0703 


AI 0 O 3 

0*4185 


Aa.Sg 

1 *3491 


Al 2 (S 04 );{ 

1*40*20 

(MgNIl 4 AsO da + 11.20 

Ah 

0*3938 


AU(S04).5-MSHo0 

27300 


Ah.iO,j 

0'0198 


KoAl 2 (S 04)4 + 24H20 

3*8867 


A.s,0„ 

0*6039 

Antimony-- 



MgXH 4 A.s 04 + GH .,0 

As 

0*2690 

^ 1 ^ 204 , ' . 

Sbo 

0*7898 


As.A,, 

0*3119 


Sb 263 

0*9474 



0*3972 



1*0626 

Mg 2 AH 207 , 

\ As 

0*4827 


81 ) 28 ^ 

1*1067 


AsA, 

0*6872 


Sb 2 S 5 

1*3164 


A 84 S ,5 

0*7923 


KoSb202(C4H40,)2 

2*1839 


ASyOf, 

0*7402 


+ILO 


(IJ02)2AH207, . 

As 

0*1868 

SbgOjj, 

Sb 2 

0*8336 


As40<} 

0*2466 


Sb^S., 

1*1671 


As48« 

1 0*3066 

ShPo, . 

81)2 

0*7605 


AsoOg 

0*2864 


SbgSa 

1*0505 

BiAs04, . 

As 

0*2158 


Sbo 

0*7142 


AsA,; 

0*2849 


SboOa 

0*8569 


As^Sg 

0*3642 

S 1)2855 j 

8 bo 

0*5999 


As As 

0*3309 


SboSg 

0*8400 

Pb 3 As 20 j;j, , 

A"k 

0*1669 

NasI'LShoO^, . 

Sb 2 

0*6002 


AsAe 

0*2205 


81)283 

0*8404 


A84S,j 

0*2739 

OdIalOHlsGOOSbO 

Sbo 

0*3938 


AH. 2 O 0 

0*2559 


SbaSa 

0*5513 

Barium ^ 



Arsenic — 



Ba804, . 

lill 

0*5886 

AS4S(5, , 

As 

0*6093 


llaO 

0*6570 


AS40(j 

0*8043 


B.dOH). 

0*7342 
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TABLE LXXVc. — continued. 


Formula of 
Precipitato as 
wuighod. 

Formula of Substance 
the Perceritugo 
of which is 
re([uired. 

Weight 

of 

Sample 
to bo 
taken. 

Formula of 
Precipitate as 
weighed. 

Borrnula of Substance 
the Pei'Gcntago 
of which is 
reipiired. 

Weight 

of 

Sample 
to be 
taken. 

Barium— 



Cadmium — 



BiiSOi, . 

BaCO.> 

0*8455 

CCISO 4 , . 

Cd 

0*5392 


BaOla 

0*8922 


CdO 

0*6159 


BaOl^d-aH^O 

1-0466 

Caesium— 




BaCNOa)., 

1*1200 

CsCl, 

Ca 

0*7894 

BaCOs, . 

Ba 

0*6960 

CH 2 SO 4 , . 

Cs 

0*7345 


BaO 

0 7771 


CsCl 

0*9306 


Ba(OH )2 

0*8684 

AgCl. . . 

Cs 

0-9269 


BaClo 

1*0552 


CsOl 

1*1742 


Ba 0 l 2 + 2 H 20 

1*2378 

Calcium — 




Ba(N 03)2 

1*3246 

CaO, 

Ca 

0*7148 


BaSOj 

1-1827 


CaCOa 

1*7843 

BaCrOj, . 

Ba 

0*6420 


0 aS 04 

2-4271 


BaO 

0-6061 


CuaPjOfi 

1*8437 


Ba(OII )2 

0-6762 

CaCO,, , 

Oa 

0*4006 


BaCOa 

0-7787 


CaO 

0-5604 


BaOly 

0*8217 


0aS04 

1*3602 



0*9638 


Cajl’A 

1-0336 


Ha(N 03)2 

1‘0312 

Ca^TA, • • 

Oa 

0*3877 



0*9209 


CaO 

0*5424 

Boryllium— 




GaCOa 

0-9678 

B'oO 

Bo 

0*3625 


CaS 04 

1 *3164 


BeOIa 

3*1878 

Carbon — 




BeSOj 

4*1896 

OOp 

0 

0-2727 


BeSO,], 4* 4HaO 

7*0607 

CaCO;,, . 

C 

0*1200 

Bismuth — 




COa 

0*4896 

Bi, . . . 

BiA 

1*1151 

BaOO.|, . 

i 0 

0*0608 


BiySa 

1*2306 


COa 

0*22*29 

BitjOtj, » • 

Bi 

0*8968 

Cerium'- 




Bi^S^ 

1*1036 

OeOa, 

Ce 

0*8142 

}y\A, . 

Bi 

0*8126 


CeA 

0*9534 


Bi '203 

0*9061 


C 02 (BO 4 )a 

1*6493 

BiAs0.i, . 

Bi 

0*6000 


0eo(SO4).,4 OH.O 

1*9122 


Bi 203 

0*6691 


Oe,>KA)3h9lPO 

2*0512 


Bi^bg 

0*7384 

Chlorine — 



BiOCl, . 

Bi 

0*8021 

AgCl, 

Cl 

0*2472 


1 Bi^Oj 

0*8944 


PlCl 

0*2543 


BiaS^ 

0*9871 


01.0 

0*3030 

Boron— 




Hdio 

0*3659 

BoO„ 

B 

0*3142 


OiPa 

0*4146 

KBF,, . 

B 

0*0872 


HCIO. 

0*4775 


B 2 O 3 

0*2774 


CIA 

0*5262 

Bromine — 




HClOa 

0*5891 

AgBr, . 

Br 2 

0*4256 


CIA 

0*6378 


HBr 

0*4309 


HCIO 4 

0*7006 


NaBr 

0*5482 

Chromium — 




KBr 

0-6339 

Ci'A, . . 

Or 

0*6846 


Bi'qOs 

0*6385 


GrOa 

1*3154 

Cadmium — 




CroCla 

2*0821 

CdO, 

Od 

0*8754 


Cr2(S04)a 

2*5781 


OdS 

1*1251 


K 20 r 04 

2*5545 


oaso 4 

1*6235 



1*9350 


Cd(N03)2 

1*8417 


K 2 Cu>(S 04)4 + 24B20 

0 ' 5 t ) 4 r ) 

CdS, . . 

Cd 

0*7781 

CrA, . . 

“ CrOaCljj 

2 *0368 


CdO 

0*8888 


K^CroO^Olo 

2*2957 
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TABLE liyiXYc.—(:onUn%m(t 


Fonuula of 
Precijyitate as 
weiglicd. 

Fonuula of Bubsiauce 
tbe Fcrooutago 
of wbicli ia 
roquiretl. 

Weiglit 

of 

Sample 
to be 
taken. 

Forrmibi of 
Ik’eeipiiate JiH 
weiglicd. 

Ohronaum— 



Ooppei*-^ 

GuO 

BaCr 04 , . 

Cr 

0*2065 

! OUyS, 

CraOs 

0*3002 


CrOs 

Or^Clj 

0*3949 

0*6250 

CuS, 

PbCr 04 , . 

K„Cr«0, 

"Cr 

0*5809 

0*1613 

Gii 2 (ONS) 2 , . 

CrjOs 

CrOa 

0-2356 

0-3099 

Erbium— 

Er^Og, 


CrgCIs 

0*4906 


K 20 r 20 v 

0*4569 



Or 

CrgOg 

C 1 O 3 

0*3538 

0*6168 

0*6798 

Fluorine — 

CaFo, 

co.„ . . 

Cl* 

OrO, 

K 2 Crb 4 

KaOr^Ov 

0*3947 

0*7583 

1*4727 

1*1165 

KgSiFe, . * 

Cobalt— 



Co, . . . 

CoO 1 

C 08 O 4 

X-2712 

1-8616 

BaSiFe, . 


C 00 O 3 

1*4068 



CoLla 

2*2017 



C 0 CI 2 + 6 H 2 O 

4*0325 

SiOo, 


C 0 SO 4 

2*6281 


C 0 SO 4 + 7 H 0 O 

4*7656 



Go(N 08)2 + 6 H 20 

4*9352 


CoO, 

Co 

CoCla 

0*7867 

1*7320 

Gallium— 

GaA, • • 


C 0 SO 4 

2*0676 

C 03 O 4 , , 

Co 

0*7344 


CoO 

0*9336 



CoC ]2 

1*6170 



C 0 SO 4 

1*9302 


C 0 SO 4 , . 

Co 

0*3806 


b 30 o(m)«, . 

CoO 

Co 

0*4837 

0*1303 

Germanium — 

GeOg, • . 

CoO 

0*1657 

Copper — 




Cu, 

CU 2 O 

1*1258 



CuO 

1*2616 



CuoS 

CdS 

1*2520 

1*5041 

Gold— 


CU 2 CI 2 

1*5674 

Au, . 


OuOb 

2*1148 



CuClo + 2 H.O 

2*6813 



CUSO 4 " 
CUSO 4 + 5 H 2 O 

2*5104 

3*9267 

Hydrogen — 

CugO, . . 

Cu 

0*8883 

HjO, 

CuO 

CU 2 S 

1*1117 

1*1122 

Indium — 

lUyOg, . * 


CuS 

1*3360 

CuO, 

Ou 

0*7990 



CU 2 O 

0*8996 



CugS . 

1*0004 



Foniiula of SiibHtancf‘ 
the lNu*(uuita^n' 
of whitih ia 
iMujuirod. 


0\x^ 

Vax 

OuO 

Oil 

CnO 

Cu 

OuO 

Er 

Er,(S 04 ), 

Era(S04)H-,7H,0 

F 

HF 

H.SiF„ 

F 

HF 

CaFo 

SiF 4 

F 

HF 

CaF 2 

S 1 F 4 

F 

HF 

m\ 

Oa 

GuO]^ 

GaaOl^j 

Oa,(HO,)« 

(3S[n4)2G«.>(S04)4-l^ 

24HaO 

Co 

GcOli 
G 01)1*4 
O 0 I 4 
GeSo 

AuCl.j 

AiiA 

Allas' 

AiioSa 

H 


In 

InCIg 
In.j(SO<)s 
CNH^),, 1 .i,(S 04 )„ + 
24H,iO 


Woiglit 

of 

Haiiiplo 
to bo 
j takoii. 


1*2018 

0*7987 

0'999t) 

0’(m49 

0*8821 

0*5226 

0 *66H 

0*8737 

1*6821 

1*9639 

0*4866 

0*6124 

0*6164 

0*6166 

0*5489 

1*0616 

0*7096 

0*4074 

0*4290 

0*8374 

0*5697 

8*7748 

8*9761 

7*7688 

6*1864 

0*7447 

1*4989 

1*8761 

2*7247 

2*2776 

6*2807 


0*6988 

2*0607 

8*7644 

6*6493 

1*3074 

1*6893 

1*1217 

1*0818 

1*2439 

0*1119 


0*8261 

1*5967 

1*8702 

8*9168 


TABLE LXXYo. — continued^ 


Foninila of 
Preei|>itat (3 as 
weighed. 

Formula of Subs^nce 
the P(n’eentag(i 
of which is 
rciiuired. 

Weight 

of 

Saniplo 
to be 
taken. 

Formula of 
Precipitate as 
weighed. 

Formula of Substance 
the Perceutnge 
of wliich is 
required. 

Weight 

of 

Sample 
to be 
taken. 

Iodine— 



Lead— 



Agl, . . 

I 

0-5405 

Jd) 0 , 

PbCL,, . 

Pb 804 

1-3592 

HI 

0-5448 

Pb 

0-7448 


lA 

0-7108 

PbO 

0*8024 


I 2 O 7 

0-7780 


PbS 

0-8602 

Pblg, . . 

I 

0-6610 

Pbla, 

Pb 

0-4492 


HI 

0-5664 

PbO 

0-4839 


I 2 O 5 

0-7246 


PbS 

0-6188 


I 2 O 7 

0-7940 

PbS, 

Pb 

0-8668 

Pdls. . . 

I 

0-7045 


PbO 

0*9328 

HI 

0-7101 

PbS 04 , . 

Pb 

0*6829 



0-9266 

PbO 

0-7S57 


I 2 O 7 

1*0153 


PbS 

0-7888 

Til, . 

I 

0-3835 

PbCr 04 , . 

Pb 

0-6406 

HI 

0-3868 

PbO 

0*6901 


lA 

0-6043 


FbS 

0*7398 


lA 

0-6627 

PbJ’aOa, . . 

Pb 

0-7656 

Indiidm — 


PbO 

0-8248 

Ir, , 

Ir01.t 

1-7347 


PbS 

0-8843 

(XH,yrCl„ . 

Iv 

0-4368 

Lilluuui— 



IrO)., 

0-7677 

Li(H, 

Li 

0*1664 

K,IrCl,„ . . 

Ir 

0-3988 

LiyhO*!, 

Li 

0-1277 

L'Ol^ 

0-6917 

Iiitn 

0*7715 

Iron— 



IjijjGOjt, . * 

Li 

0-1898 

FoaCa, 

Fo 

0-6996 

LiCl 

1*1472 

F 2 O 2 

0-8999 

Li^POu, . . 

U 

0-1817 



0-9666 

LiCl 

1-0978 


x4 

1-1009 

AgOl, 

r.i 

0*0490 

FeaO.!, • 

Fo 

0-7239 

LiOl 

0-2968 

FeA 

0-9309 

Magnosiuin- 




Fe^Oa 

1-0345 

MgO, 

J^g 

0-6036 


FcB 

1-1389 

MgCA 

2*0902 

FeS, 

Fe 

0-6355 


MgSO.; 

2-9836 


Fe^Og 

0-8H4 


MgS()4'b71I.,0 

6*1083 


Fe-A 1 

0-8781 

MgS 04 . . . 

Mg 

0*2023 


FollOj 

0-9084 

MgO 

0-3352 

FoaPaOg, . . 

Fo 

0-4688 


MgCO, 

0-7005 


P 2 O 2 

0-6030 


MgS 04 + 7ll.>0 

2-0473 


P<‘;A 

0*6477 

MgaP^Ov, . 

Mg 

0*2188 


FoaOa 

0-6701 

MgO 

0*3fcI24 

Lanthanum— 
La^Oa, . . 

FeB 

0-7377 


MgOO, 

Mg 804 

Mn 

MuO 

0-7576 

2*2138 

La 

LooCla 

0- 8527 

1- 5055 

Mangauese- 
M 113 O 4 , . . 

0-7202 

0-9301 


Lno(SOJa 

1-7372 


MnOg 

1*1397 


La2(Sd4)3-! 9 H 2 O 

2-2349 


MnS 04 

1-9790 

Lead — 



M 112 O 3 , . 

Mn 

0*6962 

Pb, . . . 

PbO 

1-0773 

MnO 

0*8987 

PbS 

1-1549 


MnOo 

1-1013 


PbCls 

1*3427 


MnSd,i 

1*9122 


Pbl 2 

2*2273 ! 

MnS, 

Mn 

0-6317 


PhS 04 

1-4643 


MnO 

0-8165 

PbO, . , i 

Pb 

0-9282 


MuOq 

0*9993 


PbS 

1-0721 


M 11 SO 4 

1*7851 
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TABLE LXXVo.— cowiinwed 


Formula of 
Prceipitato as 
weighed. 

Pomula of Substance 
the Poreeutago 
of wliioh is 
roiiuired. 

^ eight 
of 

Sample 
to he 
taken. 

Formula of 
Precipitate a-! 
weigh e,d. 

Maugaiicso— 

MnSO^, . 

Mn 

0 - 8 M 1 

Nicked—* 

NiSO.i, . 

MiiO 

MllOg 

MnS 

0'4700 

0-5759 

Niobium— 



0*57d3 

Nb., 05 , . . 

MiiaPA, • 

Mn 

0-3873 


MnO 

0-6000 



Mn 02 

0-6127 



MnSO.! 

1*0638 

Nitrogen-' 

Mercury — 


1-1773 

N H 3 , 

Hg, . . . 

HgsCl, 



HgCla 

1-3545 



HgBr. 

1-7996 



HgL 

2-2685 



Hg(GN),, 

1 -2604 



HgO 

1-0800 



HgS 

1-1603 


HgO. . . 

Hg 

0-0269 


Its, Cl, 

1-0000 



HgCla 

1-2542 



HgS 

1 -0744 

NH 4 CI, . 

HgS, . . 

Hg 

0-8618 


HgoCl. 

1-0140 



HgCl, 

1-1674 



HgO 

0*0308 


HgoCls, . . 

Hg 

1 0-8404 



IlgOl, 

HgO 

HgS 

1-1506 

0-9174 

0-9856 

(NTr 4 ),S 04 , . 

Molybdenum ^ i 



Mo, . 

M 0 O 2 

Mos; 

Mo‘ 

M 0 S 2 

Mo 

M 0 O .5 

Mo' 

MoO^ 

MoS'a 

1-6000 

2-0018 

0- 6667 

1- 3346 
0-1095 
0*7493 
0-2617 
0-3925 
0-6238 

AgCN. . . 

o 

o 

MoSj, 

PbMoO.,, . 



Nickel— 


Ag, . . . 

Ni, . 

NiO 

1-2726 

NiS 

1-5462 



NiS 04 

2-6365 

AgCl, . . 


NiS04+7H20 

4-7848 



NiClo + eHyO 

4-0493 



Ni(NO;)o+ 6 H.O 

4-9553 



Hi3(P04);+7H;0 

2-8235 


NiO, . . 

Ni 

0-7858 



NiS 

1*2150 

(ITHAPlClo. . 


NiS04 

2-0718 


NiS, 

Ni 

0-6468 


NiO 

0-8230 



NiS 04 

1-7061 


NiS 04 , . 

Ni 

0-3793 



NiO 

0-4827 



Formula of BubHtaiice 

Weight 

of 

Sam]d(^ 
to be 
taken. 

the, Peroontage 
of which iH 

rcupiired. 

NiS 

0-58(55 

NiS04*f7ILp 

1-8149 

Nb 

0-3607 

NbO 

0-4104 

NbOa 

0-4701 

NbClg 

1-0121 

N 

0-8228 

NH 4 GI 

3-1365 

(NH4)2S04 

3-8788 

HNOij 

2-7671 

HNO 3 

3-0948 

NuNOa 

4-9866 

KNO 3 

5-9300 

HON* 

1-5851 

KON 

3-8203 

CO(NHaL 

1-7614 

05 ll^ 40 „ 

2-4641 

0-2628 

NHj, 

0-3188 

(NII.,),S04 

1-2360 

HNOj, 

1-1780 

NaNO;; 

1 -5898 

KN 03 

1 -8906 

COCNHh).. 

0-5616 

OBir4NA 

0*7856 

N 

0*2124 

NHn 

0-2581 

NlIiOl 

0-8097 

UNO., 

0-9538 

NiiNO^ 

1-2873 

KNo., 

1 -6308 

CO(N}l,de 

0-4547 

OrJltNp^ 

0*6361 

ON 

0-1944 

H(N 

0-2019 

KC’H 

0-4866 

ON 

0-2413 

HON 

0-2506 

KON 

0*0040 

N 

0-0979 

NH, 

0-1190 

NH 4 bl 

0-3733 

HNO, 

0-4397 

COCNHolo 

0-2096 

C,H 4 H 40 ; 

0-2933 

N 

0*0033 

NN, 

0-0769 

mi^bi 

0-2413 

(NH 4 ),S 04 

0-2980 

HNOn 

0-2S42 

00(NIJ,), 

0-1355 

OnlW;, 

0-1896 
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TABLE 'LXINc.— continued. 


of 

Prccifiitate as 
weighed* 

Formula of Subittanee 
the Percentage 
of which is 
reciuiied* 

Weight 

of 

Sample 
to be 
taken. 

Niti*og(‘it- - 



Pt, . 

H 

0*1441 


mi. 

0*1752 


NH 4 O 1 

0*6495 


(NH4),S04 

0*6787 


HNO, 

0*6473 


C 0 (NH 2)2 

0*3086 


05 H 4 NA 

0*4317 

Osmium — 


Os, . 

OS 014 

1*7424 


OS 04 

1*3361 

Oxygen— 



HgO, 

o 

0*8881 

Palladium — 



Pd, . . . 

PdCls 

1*6667 


Pdh. 

3*3844 


(NH4)M*dC]4 

2*6708 


(NlJ4).“PdC)„ 

3*3366 


K„Pd0l4 

3-0667 


jCPdC)(} 

3*7324 

Pd To, 

"Pd 

0*2967 

(Nlfi),PdCl4, . 

IM 

0*3744 

K2pdd4, « . 

Pd 

0*3261 

PdOla 

0*6432 


K.,l\lOk 

1*2171 

PhoH]>horns — 


Mg,P,0„ . . 

P 

0*2784 

l*A 

0*6376 


(Ja.jPyO,, 

1*3932 


CaMI.jPA 

1*2*22*2 


Onn;PA 

1 *0612 

(UO,,),PA» ^ • 

P 

0*0867 


l^A 

0*1986 


Oa,PA 

0*4340 


CauH-PA 

0-3807 


0oH4‘'P.A 

0-3275 

. . 

P “ 

0*2054 


0*4705 

Ph,P,Oe, . . 

P 

0*0765 

PeOr> 

0*1762 

Mg, PA, . • 

P 

0*2357 

PsOr 

0*5398 

. . 

P 

0*0740 

P 2 O 5 

0*1695 

Ag4p207, . . 

P 

0*1024 

P 2 O 5 

0*2344 

Platinum— 


Pt, . . . 

PtCli 

1*7279 

(NH 4 bPtCl 6 

2*2774 


K.PtClfi 

TUPtClfi 

2-4938 


4-1874 

(NTr 4 )oPt 01 e, . 

Pt 

0*4391 

PiOli 

0-7587 

KoPtCl(j, . 

Pt 

0-4010 

PtCU 

0*6929 


Formula of 
Precipitate as 
weighed. 

Formula of Substance 
the Percentage 
of which is 
required. 

Weight 

of 

Sample 
to he 
taken. 

Platinum— 



Tl„l>tCl„, . . 

Pt 

0'2388 

PtCI., 

0-4127 

Potassium — 


KOI, 

K 

0*5248 

K 2 O 

0*6320 


KOH 

0*7528 


KBr 

1*6966 


KI 

2-2266 


KN 1 O 3 

1‘3544 


K 3 SO 4 

1-1686 


KGIO, 

1-G434 


KOIO 4 

1-8579 

K 2 SO 4 , . . 

K 

0*4491 

KoO 

0‘6408 


KOH 

0-6442 


KCl 

0-8557 


KNO, 

1*1590 

Kai04, « 

K 

0-2825 

KCl 

0-5382 

K^l'tOlu. , . 

K 

0-4(512 

K.0 

0*1941 


KOH 

0-2312 


KCl 

0-;{071 


KNO, 

0-4160 

KaSiF,, . . 

K 

0*3549 

1 C ,0 

0-4273 


K 

0*2659 

KoO 

0-3202 

AgOl, . . 

K 

0*2744 

KoO 

0-32$8 


KOH 

0*3917 


KOI 

0*6203 


KtJlO, 

0*8551 


KClOi 

0*9667 

BaS 04 , . 

K 

0*8354 

KoO 

0*4039 


KOH 

0*4811 


KCl 

0-6391 


KHO.J 

0*8656 


K 0 SO 4 

0*7469 

Ehodium — 



lih, . 

RhCla 

2*0325 


mufiiiok 

3*5914 

Rubidium— 



RbCl, 

Rb 

0*7072 

Rb,S04, . 

lib 

0*6400 

RhCl 

0*9060 

AgOl, . . 

Kb 

0*5956 

RhCl 

0*8422 

Ruthenium — 



Ru, . 

RuOla 

1*6971 

RuCls 

2*0457 


RuO 

1*1573 


Ru.Pj) 

1*2360 
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TABLE LXXVc.— 


Formula of 
Precipitate as 
weigliecl. 

Formula of Substance 
the Percentage 
of which i.H 
required. 

Weight 

of 

Sample 
to be 
taken. 

m 

Formula of 
Precipitate ns 
weigiitMh 

Eutlieiiimn — 



Bilvov-- 

Rii, 

RuO., 

l‘S147 

AgnPOi, . . 


KRUO 4 

2 *ou;i 

Ag^PA. • * 

Scandium — 




SC 2 O 3 , 

Sc 

0*6476 


802 ( 804)3 

2*7634 

Sodium— 


SC 2 (S 04)3 + 6 H 20 

3*6571 

HaCl, . 

Selenion— 




Se, . 

SeSa, 

SeOa 

SeSa 

SeOls 

Se 

SeOg 

SeOla 

1*4040 

1*8096 

1*8962 

0*5526 

0*7759 

1*0473 

Ha2S04, . . 



Silicon— 



SiOa, . . 

Si 

0*4702 


SiFi 

1*7284 



SiOl 4 

2*8179 

HaaCO^, . 


HfiSiFf, 

2*3910 


KsSiFo 

3-6640 



BaSiFfl 

4*6826 

HaallaSbA, • 

We, . . 

Si 

0*1287 

SiOa 

0*2737 



SiF 4 

0*4730 



SiOl 4 

0*7712 


BaSiFjj, . 

Si 

0*1015 i 

AgOl, 

SiOo 

0*2169! 

Silver — 

SiF 4 “ 

Si 0 l 4 

0*3731 j 
0*6083 1 

Strontium — 

SrO, 

Ag, . 

AgaO 

1*0741 



AgaS 

1*1486 



AgCl 

3*3286 



AgBr 

Agl 

1*7409 

2*1764 

SrS 04 , . 


AgCN 

1-2413 


AgOl, . . 

AgNO, 

Ag 

1*5748 

0*7528 

SrCOs, . 


AgaO 

0*8086 

SrCls, . . 


AgaS 

0*8646 

AgBr, . 

AgNOj 

Ag 

1*1855 

0*6744 

SrCHOy), . . 

AggO 

0*6170 


Agl, 

AgNOj 

0*9047 

Sulphur — 

Ag 

0*4595' 

BaSOi, . 


AgoO 

0*4935 

Ag^S, . . 

AgCN, . 

AgNOa 

Ag 

AgaO 

AgNOa 

Ag 

AgaO 

AgNOa 

Ag ' 

0*7236 

0*8707 

0*9362 

1*3712 

0*80.56 

0*8663 

1*2687 

Aft4®CJ 

AgsPOj . 

0*7732 

CdS, 


AgaO 

0*8305 



Kurmula of SubHtanco 
ilio Per(!(!iitajj;o 
of \vhi<ili iH 


AgNO;, 

Ag 

AgnO 

AgHO;l 


m 

KaOH 

KagCOy 

KaHOg 

Ha 

Ha,0 

HaOH 

HaKO', 
Ha(;i ‘ 
Ha 



Ha^O 

HaOri 

Ha,COa 

HaCl 

Ha 

HaCl 


By 

Sr(OH)., 

SrCO/ 

SrCl, 

Sr(HO,), 

Si- 

BrO 

SrOlj 

Sr 

SrO 

Sr 

SrO 

Sr 

SrO 


S 


HaS 

502 

503 

504 


H,SO 

S,Cl2 


4 


H^S 

S 

HaS 
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TABLE 1,':&XY c.—continmd. 


Formula of 
FriHiipitato as 
wei^liocl. 

Formula of Substance 
the Percentage 
of whi(ih is 
required. 

Weight 

of 

Sam[)le 
to bo 
taken. 

Formula of 
Precipitiite as 
weighed. 

Formula of Substance 
the Percentage 
of which is 
rei^uirccl. 

Weight 

nf 

Sam])le 
to bo 
taken. 

Tantalum — 



Uriiiiuun— 



, . 

Ta 

0‘8206 

U„u„ . . 

K,n,07 

1 -1867 

TaOlg 

1-6168 


U 

0-6071 

Tellurium— 



UO 2 

0-7566 

Te. . . . 

TeOo 

1-2508 


U 3 O 8 

0-7898 

TeCi; 

1-5669 

ICA 07 , . 

tj 

0-7148 


TeCU 

2T066 

UO 2 

0-8107 


HgTeO^ 

1-6174 


UO 3 

0-8587 

T 0 O 2 , . 

Te 

0-7995 

Vanadium — 



HgTeOi 

1-2131 

V 20 ,, . . 

V 

0-5614 

Thallium— 


V 2 O 5 , . 

VC 14 

2*1162 

TLS, . . 

Ti 

0-9272 

NaVOy 

1-3406 

TloO 

0-9635 


Pb(V 03 )s 

2*2220 


TlCl 

1-0882 

Ytterbium — 


Tl^PtCl,, . 

Tl 

0-6004 

YbaO 

Yb 

0-8782 

Tl.O 

0*5200 


1-6096 


TlCl 

0-6878 


Yb..(S 04)3 + 811,0 

1-9764 

Thoriuni— 



Yttrium — 


ThO.,, 

Th 

0-8790 

YoO,, . . 

Y 

0-7876 

Th(S 04 ), 

1-6054 

V,(S04)« 

2'()627 


Th(SO,) 2 TidI ,0 

2-2184 


Y,(S()4),4 8 H.p 

2-7006 

Tin— 


Zinc-- 


SiiOa, 

Sn 

0-7881 

7jIiO, 

Zn 

0-8034 


Sn.^>(Ti 

1-1914 

i::uCO-, 

1-5410 


Sm/lhjq 4 Hv50 

1-4808 


FmS ' 

1-3973 


SiKT, 

1-6609 


7mS04 

1-9886 


SnCl 4 + OlijO 

2-2674 


ZnSO^f 711,0 

3-6328 


SnSa 

1-2127 


ZuCl, 1 

3 -6744 

^J'itanium — 


ZnO, 

/aiCL, t SiiiiO H- 4lh>0 

1-3899 

TiOa, . . 

Ti 

0*6005 

FmCOy, . 

Zu 

0-5216 

TiCl 4 

2-3708 

ZuO 

0-6491 


TiPi 

1-6493 


ZnS ! 

0-7772 


htg I ih 

3-0012 


Zu SO 4 

1*2876 

Tuuptou — 


ZnS, 

Zu 

0-6710 

WO„ . . 

W 

0*7931 


ZuO 

0*8352 

■WCl, 

1-7099 


ZUSO 4 

1-6567 


Ha.AV 04 + ‘Jlh .0 

1-4230 

ZUSO 4 , . 

Zn 

0-4051 


“OaAVOi 

1-2418 

ZnO 

0-5041 

Uranium— 




ZuS 

0-6036 

UaO„, . . 

U 

0*8483 

Zirconiirm 



uo., 

0*9621 

ZrOu, 

Zr 

‘0-7390 


uo; 

1-0190 

ZrF 4 

1 -3589 


UC 14 

1-3612 


ZrOl 

1-8966 


vo.,(m,,)^+eihp 

1-7878 


KoZrF« 

2-3075 


U 0 .S 04 + 3H.,0 

1*4959 


ZlSiO 

1-4927 


(UOo)oPoOh 

1-2716 
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TABLE LXXVd (1).— For Analysis of Sulphur CompoundSj etc. 


o 

a; 

a' ^ 

° Si o bb'fl 

"h .S ^ r-H ^ 

'SrO O 

One Litre of 
Liquid con- 
tained of 
ILBO4, 

1 

S, 

00 Part.H Ori^d 

IL^vS. 

ml Subutiimw 1 

SO,. 

•nrresponded t( 

80a. 

) 

11 , 80 ,. 

Grm. 

0-01 

4-20098 

0-1370 

0-14G0 

0-2744 

0-3429 

0*4201 

02 

8-40195 

2747 

2919 

5488 

6859 

8402 

03 

12-60293 

4120 

4379 

8232 

1-0288 

1-2603 

04 

16-80391 

5493 

5838 

1-0976 

3717 

6804 

05 

21-00488 

6866 

7298 

3720 

7146 

2-1005 

06 

25-20586 

8240 

8758 

6464 

2-0576 

5206 

07 

29-40684 

9613 

1-0217 

9208 

4005 

9407 

08 

33-60781 

1-0986 

1677 

2-1962 

7434 

3-3608 

09 

37-80879 

2359 

3136 

4695 

3-0864 

7809 

10 

42-00977 

3733 

4596 

7439 

4293 

4-2010 

11 

46-21074 

5106 

6056 

3-0183 

7722 

6211 

12 

50-41172 

6479 

7515 

2927 

4-1151 

6-0412 

13 

54-61-270 

7852 

8975 

6671 

4581 

4613 

14 

58-81367 

9226 

2-0435 

8415 

8010 

8814 

15 

63-01465 

2*0599 

1894 

4-1159 

5-1439 

6-3015 

16 

67-21563 

. 197-2 

3354 

3903 

4868 

7216 

17 

71-41660 

3345 

4813 

6647 

8298 

7*1417 

18 

75-61758 

4719 

6273 

9391 

6-1727 

5618 

19 

79-81856 

6092 

7733 

5-2135 

5156 

9819 

20 

84-01953 

7465 

9192 

4879 

8586 

8*4020 

21 

88*22051 

8838 

3*0662 

7623 

7*2015 

8221 

22 

92-42149 

3-0212 

2111 

6*0367 

5444 

9-2421 

23 

96-62246 

1585 

3571 

3111 

8873 

6622 

24 

100-82344 

2958 

5031 

5855 

8*2303 

10*0823 

25 

105-02442 

4331 

6490 

8598 

5732 

5)024 

26 

109-22539 

5705 

7950 

7*1342 

9161 

9225 

27 

113-42637 

7078 

9409 

4086 

9-2591 

11-3426 

28 

117-62734 

8451 

4-0869 

6830 

6020 

7627 

29 

121-82832 

9824 

2329 

9574 

9449 

12*1828 

30 

126-0*2930 

4-1198 

3788 

8*2318 

10-2878 

6029 

31 

130-23027 

2571 

5248 

5062 

6308 

13-0230 

32 

134-43125 

3944 

6707 

7806 

9737 

4431 

33 

138-63223 

5317 

8167 

9*0550 

11-3166 

8632 

34 

142-83320 

6691 

9627 

2294 

6596 

14*2833 

35 

147-03418 

8064 

5-1086 

6038 

12-0025 

7034 

36 

151-23516 

9437 

.2546 

8782 : 

3454 

15-1235 

37 

155*43613 

5-0810 

4005 

10*1526 

6883 

5436 

38 

159-63711 

2184 

5465 

4270 

13*0313 

9637 

39 

163-83809 

3557 

6925 

7014 

3742 

16-3838 
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TABLE LXXVd {l).—contim(.ed. 


r-' 

One Litre of 

^ 100 Parts Original Substance corresponded to 

tut C S 

® S o ibl 

XI 'ri tH 

TO • tj 

|| 1 

P rH 

Liquid con- 






taiiied of 
ILSOi. 

3. 

HoS. 

SOq. 

so,. 

llcS 04 . 

Grnifl, 







0*40 

168*03906 

6-4930 

6-8384 

10*9758 

13-7171 

16*8039 

41 

1 72-24004 

6303 

9844 

11-2501 

14*0601 

17-9-240 

42 

176-44102 

7677 

6*1304 

5245 

4030 

6441 

43 

180-64199 

9050 

2763 

7989 

7459 

18*0642 

44 

184-84297 

6*0423 

4223 

12-0733 

15*0888 

4843 

45 

189*04395 

1796 

5682 

3477 

4318 

9044 

46 

193*24492 

3170 

7142 

6221 

7747 

19*3245 

47 

197-44590 

4543 

8602 

8965 

16-1176 

7446 

48 

201*64688 

5916 

7-0061 

13*1709 

4605 

20*1647 

49 

205-84785 

7289 

1521 

4453 

8035 

5848 

50 

210*04883 

8663 

2980 

7197 

17-1464 

21*0049 

5J 

214*24981 

7*0036 

4440 

9941 

4893 

4250 

52 

218*45078 

1409 

5900 

14*2685 

8323 

8151 

53 

222*65176 

278*2 

7359 

5429 

18*1752 

22*2652 

54 

226*85274 

4156 

8819 

8173 

5181 

6853 " 

55 

231*05371 

5529 

8*0278 

15*0917 

8610 

23*1054 

50 

235-25469 

6902 

1738 

3661 

19*2040 

5255 

57 

239-45567 

8276 

3198 

6406 

5469 

9456 

58 

243-65664 

9649 

4657 

9148 

8898 

24-3657 

59 

247-85762 

8*1022 

6117 

16*1892 

1 20*2328 

7858 

60 

252-05860 

2395 

7576 

4636 

5757 

26-2059 

61 

256-25957 

3709 

9036 

7380 

9186 

6260 

62 

260-46045 

5142 

9*0496 

17*0124 

21*2615 

26-0401 

63 

264-66153 

6515 

1955 

2868 

6045 

4662 

64 

268-86250 

7888 

3415 

5612 

9474 

8863 

65 

273-06348 

9262 

4874 

8356 

22*2903 

27-3063 

66 

277-26446 

9*0635 

6334 

18*1100 ^ 

6333 

7264 

67 

281-46543 

2008 

7794 

3844 

9762 

‘28-1465 

68 

285-66641 

3381 

9253 

6588 

23*3191 

5606 

69 

289-86739 

4755 

10*0713 

9332 

6620 

9867 

70 

294-06836 

6128 

2173 

19*2076 

24*0050 

29-4068 

71 

298-26934 

7501 

3632 

4820 

3479 

8269 

72 

302-47032 

8874 

5092 

7564 

6908 

30-2470 

73 

306-67129 

10*0248 

6551 

20*0308 

25*0338 

6671 

74 

310-87227 

1621 

8011 

3051 

3767 

31-0872 

75 

315-07324 

2994 

9471 

5795 

7196 

5073 

76 

319-27422 

4367 

11*0930 

8539 

26*0625 

9274 

77 

323-47520 

5741 

2390 

21*1283 

4055 

32-3475 

78 

327-67617 

7114 

3849 

4027 

7484 

7076 
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TABLE LXXVd (l).—mdime(L 


^ r-l 

O d 2. 

Oee Litre of 

100 Parts Orkiiial Sulisimice corresponded to 

cS • w 

s 5 

^I'SSbJ 

g 






Litgiid con- 






tallied of 
11^804. 

S. 

I1.,S. 

SOa. 

HO,. 

Uo80,i» 

GrniB. 







0*79 

331-87715 

10*8487 

11-5309 

21-6771 

27-0913 

33-1877 

80 

336*07813 

9860 

6769 

9515 

4342 

.6078 

81 

340-27910 

11-1-2.34 

8228 

22-2259 

7772 

34-0279 

82 

344-48008 

2607 

9688 

0003 

28*1201 

4480 

83 

348-68106 

3980 

12-1147 

7747 

4630 

8681 

84 

352-88203 

5353 

2607 

23-0491 

8060 

35*2882 

85 

367-08301 

6727 

4067 

3235 

29*1489 

7083 

86 

361*28399 

8100 

5526 

5979 

4918 

36*1284 

87 

365-48496 

9473 

6986 

8723 

8347 

5485 

88 

369*68594 

12-0846 

8445 

24-1467 

30-1777 

9686 

89 

373*88692 

2220 

9905 

4211 

5206 

37-3887 

90 

378*08789 

3593 

13-1365 

6955 

8635 

8088 

91 

382*28887 

4960 

•2824 

9698 

31*2065 

38-2289 

92 1 

386*48985 

6339 

4284 

25*2442 

5494 

6490 

93 

390*69082 

7713 

6744 

5186 

8923 

39-0091 

94 

394*89180 

9086 

7203 

7930 

32*2352 

4892 

95 

399*09278 

13*0459 

8663 

26*0674 

5782 

9093 

96 

403*29375 

183*2 

14*0122 

3118 

9211 

40-3294 

97 

407*49473 

3206 

1 582 

6162 

33*2640 

7495 

98 

411*69571 

4579 

3042 

8906 

6070 

41-1696 

99 

415*89668 

5952 

4501 

27*1650 

9499 , 

5897 

1*00 

420*09766 

7325 

5961 

4391 

34*2928 

42-0098 

2 

840*19532 

27*4651 

•29*1922 

54*8788 

68*5856 

84-0195 

3 

1260*29298 

41*1976 

43*7882 

82*3182 

102*8784 

126-0293 

4 

1680*39064 

54*9302 

58 3843 

i09*75'76 

137*1712 

168.0391 

5 

2100-4S830 

68*66*27 

72*9804 

137*1970 

171*4641 

210-0488 

6 

2520-58596 

82*3953 

87*5765 

164*6363 

205*7569 

252-0586 

7 

2940-68362 

96*1278 

102*1725 

192*0757 

240*0497 

294-0684 

8 

3360-78128 

109*8604 

116*7686 

219*5151 

274*3125 

336-0781 

9 

3780-87894 

123*5929 

131*3647 

246*9545 

308*6353 

378-0879 


One gramme of a substance yielded 
2’4789 grms. Bay 04 : find the percentage 
of sulphur in the substance. 

2 grms.=27’4651 per cent. S. 

•47 „ = 6-4543 „ 

•0089 „ s -1222 „ , 


7 ) ?> 


One centimetre cu])e of vitriol yielded 
4-3G97 grms. of BaSO^ : find the weight of 
IBjSO.j in one litre of such vitriol. 

4 grms. si 680* 39064 grms. i) 0 r litre. 
'36 „ - 151*23516 „ 

'0097 „ s 4*07495 ,, 


2'4789 


-34*0416 


/. 4*3697 


-1835*70075 


55 
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TABLE LXXVd (2). — For Analysis of Phosphates, etc. 


Wpiglit of 
ob- 
tained from 

100 Parts Original Substance corresponded to 

1 grm. of 






Substance, 

P. 

p20{}. 

Ca,(PO,).,. 

Ca,H,(PO,)o. 

CaH4(POJ,. 

0-01 

0-2784 

0-6376 

1*3932 

1-2222 

1*0512 

02 

0-6568 

1*2751 

2-7865 

2*4445 

2*1025 

03 

0-8351 

1*9127 

4-1797 

3-6667 

3-1537 

04 

1-1136 

2*5503 

5*5729 

4*8889 

4*2050 

05 

1*3919 

3-1879 

6-9661 

6*1112 

5*2562 

06 

1*6703 

3*8254 

8*3594 

7*3334 

6*3074 

07 

1-9486 

4*4630 

9*7526 

8*5556 

7-3587 

08 

2*2270 

6-1006 

11*1458 

9-7779 

8-4099 

09 

2*5054 

5*7381 

12*5391 

11-0001 

9*4612 

10 

2-7838 

6-3757 

13*9323 

12-2223 

10*5124 

11 

3*0621 

7-0133 

15*3255 

13*4446 

11*5636 

12 

3-3405 

7*6509 

16-7187 

14-6668 

12-6149 

13 

3*6189 

8*2884 

18*1120 

15-8890 

13*6661 

14 

3-8973 

8*9260 

19*5052 

17*1113 

14-7173 

15 

4-1756 

9*5636 

20*8984 

18-3335 

3 5*768{) 

16 

4*4540 

10*201 1 

22*291 7 

19*5557 

16*8198 

17 

4-7324 

10-8387 

23*6^9 

20-7780 

17*8711 

18 

5*0108 

11*4763 

25-0781 

22*0002 

18*9223 

19 

5*2892 

12*1139 

26*4714 

23-2224 

19-9735 

20 

5-6676 

12-7514 

27-8646 

24*4447 

21*0248 

21 

5-8469 

13*3890 

29-2078 

25-6669 

22-0760 

22 

6*1243 

14-0266 

30*6510 

26*8892 

23-1273 

23 

6*4027 . 

14*6642 

32*0443 

28*1114 

24*1786 

24 

6*6810 ' 

15*3017 

33*4375 

29*3336 

25*2*297 

25 

6*9594 

15*9393 

34*8307 

30*5559 

26*2810 

26 

7*2378 

16*5769 

36*2240 

31*7781 

27*3322 

27 

7*5162 

17*2144 

37*6172 

33*0003 

28*3835 

28 

7*7945 

17*8520 

39*0104 

34*2226 

29*4347 

29 

8*0729 

18*4896 

40*4036 

35*4448 

30*4859 

30 

8*3513 

19*1272 

41*7969 

36*6670 

31*5372 

31 

8*6297 

19*7647 

43*1901 

37*8892 

32*5884 

32 

8*9080 

20*4023 

44*5833 

39*1115 

33*6397 

33 

9*1864 

21*0399 

45*9766 

40*3337 

34*6909 

34 

9*4648 

21*6774 

47*3698 

41*5560 

35-7421 

35 

9*7432 

22*3150 

48*7640 

42*7782 

36*7934 

36 

10*0216 

22*9526 

50*1562 

44*0004 

e37*8446 

37 

10*2999 

23*5902 

51*5495 

45-2227 

38*8959 

38 

10*5783 

24*2277 

52*9427 

46-4449 

40*9471 

39 

10*8567 

24*8653 

54-3359 

47*6071 

41*9983 

40 

11*1351 

25*5029 

55*7292 

48*8894 

42*0496 

41 

11*4134 

26*1404 

57*1224 * 

50*1116 

43-1008 

42 

11*6918 

26*7780 

58*5156 

51*3338 

44*1520 

43 

11*9702 

27*4156 

59*9089 

52*5501 

45*2033 




1124 


TABLE LXXVd (2). — continued. 


Weight of 
Mgal’sOf oh- 


100 Parts Original SubKiance'-corrcspondcd U) 


tained from 






1 grm, of 
Substanc(\ 

\\ 

I'aOs- 

Caad’O^),,. 

OadLd’O,),. 


0-44 

]2'‘248G 

28-0532 

61-3021 

53-7783 

46*2546 

45 

12'52G9 

28-6907 

62*6953 

65-0005 

^7*3058 

46 

12-8053 

29-3283 

64*0885 

66-22-28 

48-3570 

47 

13-0837 

29-9659 

65*4818 

67-4450 

49-4082 

48 

13-3621 

30-6034 

66-8750 

58-6672 

60-4596 

49 

13-6404 

31-2410 

68.2682 

59-8896 

51-5107 

50 

13-9188 

31-8786 

69-6615 

6M117 

52-5620 

51 

14-1972 

32-5162 

71-0547 

62-3339 

53-6132 

52 

14-4756 

33-1637 

72-4479 

63-5662 

54-6644 

53 

14-7540 

33-7913 

73-8111 

64-7784 

55-7] 67 

54 

15-0323 

34-42cS9 

76-2.344 

06-0006 

56-7669 

55 

15-3107 

35-0665 

76-6276 

67-2229 

7)7-8182 

56 

15-5891 

35-7040 

78-0208 

68-4451 

68-8694 

57 

15-8675 

36-3416 

79-4141 

69-6673 

59-9206 

58 

16-1458 

36-9792 

80-8073 

70-8896 

60-9719 

59 

16-4242 

37-6167 

82-2005 

72-1118 

62-0231 

60 

16-7026 

38-2643 

83-5937 

73-3341 

63-0744 

61 

16-9810 

38-8919 

84-9870 

74-5563 

64-1256 

62 

17-2593 

39-5295 

86-3802 

75-7785 

65* 1 768 

63 

17-5377 

40-1670 

87-7734 

77-0008 

66*2281 

64 

17-8161 

40*8046 

89-1067 

78-2230 

67-2793 

65 

18-0945 

41*4422 

90-5599 

70-4452 

68*3305 

66 

18*3728 

42-0797 

91-9531 

80*6675 

69*3818 

67 

18-6512 

42-7173 

93*3464 

81-8897 

70-4330 

68 

18-9296 

43-3549 

94-7396 

83-1119 

71-4843 

69 

19-2080 

43*9925 

96-1328 

84-3342 

72-5355 

70 

19-4864 

44-6300 

97*5261) 

85-5504 

73-5867 

71 

19*7647 

45-2676 

98-9193 

86-7786 

74-6380 

72 

20-0431 

45-9052 

100-3125 

88-0009 1 

75-6892 

73 

20-3215 

46-6427 

101-7057 

89-2231 

76-7405 

74 

20-5999 

47-1803 

103-0990 

90-4453 

77-7917 

75 

20-8782 

47*8179 

104-4922 

91-6676 

78-8429 

76 

21-1566 

48*4565 

105-8854 

92-8898 

79-8942 

77 

21-4350 

49-0930 

107-2786 

94*1120 

80-9454 

78 

21*7134 

49-7306 

108-6719 

95*3343 

81-9967 

79 

21-9917 

50-3682 

110-0651 

96*5565 

83-0479 

80 

22-2701 

51-0057 

111-4583 

97-7787 

84-0991 

81 

22*5485 

61-6433 

112-8516 

99-0010 

85-1504 

82 

22*8269 

52*2809 

114-2448 

100-2232 

86-2016 

83 

23-1052 

52-9185 

115-6380 

101-4454 

87-2529 

84 

23-3836 

53-5560 

117-0312 

102-6677 

88-3011 

85 

23-6620 

54-1936 

118*4245 

103-8899 

89-3553 

86 

23-9404 

54-8312 

119*8177 

105-1121 

90-4066 
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TABLE LXXYb {%). -^continued. 


^Y(4ght of 
l^lg'jTyOv eb- 
tahicd from 


^00 Parts Original Substance corresponded to 


1 grm. of 
SubsUiicG, 


PA 

Ca,(PO,)o. 

CaoH,(90,)2. 

CaH 4 (P 04 )a. 

87 

24-2188 

55*4688 

121-2109 

106*3344 

91-4678 

88 

24-4971 

56*1063 

122-6042 

107-6566 

92*5091 

89 

24*7755 

56*7439 

123-9974 

108-7788 

93*5603 

90 

25*0539 

57-3815 

125*3906 

110*0011 

94-6116 

91 

25*3323 

58-0190 

126-7839 

111*2233 

95*6628 

92 

25*6106 

58-6566 

128-1771 

112-4455 

96*7140 

93 

26-8890 

59*2942 

129-5703 

113-6678 

97-7662 

94 

26-1674 

59*9318 

130*9635 

114*8900 

98*8165 

95 

26*4458 

60-5693 

132*3568 

116-1122 

99-8677 

96 

26*7241 

61*2069 

133-7600 

117-3345 

100-9190 

97 

27*0025 

61-8446 

135*1432 

118-6567 

101-9702 

98 

27*2809 

62*4820 

136*5365 

119*7790 

103-0214 

99 

27*5593 

63*1196 

137*9297 

12P0012 

104-0727 

POO 

27*8376 

63-7572 

139*3229 

122*2234 

105-1239 

2 

55*6753 

127*5144 

278*6458 

244*4468 

210-2478 

3 

83*5129 

191*2716 

417*9687 

366*6703 

315-3718 

4 

I 11*3506 

255-0287 

557*2917 

488*8937 

420-4957 

5 

139*1882 

318*7859 

696-6146 

61 PI 171 

5-25-Gl 96 

6 

167*0259 

382*5431 

835*9375 

733*3405 

630-7435 

7 

194*8635 

446*3003 

975*2604 

855*5639 

735-8674 

8 

222*7011 

510*0575 

J114‘5833 

977*7874 

840-9914 

9 

250*5388 

573*8147 

1253*90()2 

1100*0108 

946-1163 


This tahlo onahlos ono to get at onco, by siinplcB addition, the percentage of P, 
etc., in a sample of maiuuui or other phosphatic material : e,(j. a gramme of a mineral yielded 
0’G978 gnu. of ; find the percentage of P.jOr^ in the snbBtance 

0*69 gnu. MgoPijOy conusponds to 4d'9925 per cent. IbOr^, 

■0078 „ ^ „ *1973 „ 

.•.0*6978 „ „ ^ ^ 41*4898 „ ^ „ 

One gramme of a phosphide yielded, on oxidation and precipitation, 2*7G95 grm. of 
Mg^PoOf^; find the percentage of pdiosphoriis in the sample 

2* grms. of Mg 2 l \07 corresponds to 55*6753 per cent, of P. 

•76 „ „ 21*1566 „ 

•0095 „ ^ -2645 „ 

.*. Percentage of P in the phosphide — 77*0964 ,, „ 

Percentage determinations can only be reliable to the second place of decimals in most 
cases. 


4 c 


YOL. TI. 
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TA15LE LXXVj) (3).— Assay Table. 


(a) Giving weight per ton (in Troy weight) of nictal eori'e.sponding to weight of 
uiotal per J0U,0U0 partw of agsay. 


riH. ]H;r 
100,000. 

Weight of Motal 
per Ton ( Av. ). 

oz. thvtH, grs. 

Pis. per 
100,000. 

WeigktofMolal 
]H‘r Ton (Av.). 

oz, (hvts. grs. 

rts. per 
100,000. 

Weiglii of Metnl 
p{‘r Toll (Av.). 

oz. (hvis. grs. 

Pis. ]ier 
100,000. 

Weight of Metal 
)Htr T<m (Av.), 

(VA. (IwleH. gt'H. 

0‘1 

0 

0 

15*68 

30 

9 

16 

0*0 

68 

22 

4 

6*4 

106 

34 

12 

12*8 

0*2 

0 

1 

7-36 

31 

10 

2 

12-8 

69 

22 

10 

19*2 

107 

34 

19 

1*6 

0*3 

0 

1 

23*04 

32 

10 

9 

1*6 

70 

22 

17 

8*0 

108 

35 

5 

14-4 

0-4 

0 

2 

14*72 

33 

10 

15 

14*4 

71 

23 

3 

20-8 

109 

35 

12 

3*2 

0-5 

0 

3 

6*40 

34 

11 

2 

3*2 

72 

23 

10 

9-6 

110 

35 

18 

16*0 

0*6 

0 

3 

22*08 

35 

11 

8 

16-0 

73 

23 

16 

22*4 

111 

36 

5 

4*8 

0*7 

0 

4 

13*76 

36 

11 

15 

4*8 

74 

24 

3 

Ll*2 

112 

3G 

11 

17 -(5 

0*8 

0 

5 

5*44 

37 

12 

1 

17 6 

75 

24 

10 

0*0 

113 

36 

18 

6*4 

0*9 

0 

5 

21*12 

38 

12 

8 

(>'4 

76 

24 

16 

12*8 

114 

37 

4 

19*2 

1 

0 

6 

12*80 

39 

12 

14 

19*2 

77 

25 

3 

1*6 

115 

37 

11 

8*0 

2 

0 

13 

1*6 

40 

13 

1 

8*0 

78 

25 

9 

14-4 

110 

37 

17 

20-8 

3 

0 

19 

14*4 

41 

13 

7 

ao-s 

79 

25 

16 

3*2 

117 

38 

4 

9*6 

4 

1 

6 

3*2 

42 

13 

14 

9*6 

80 

26 

2 

16*0 

118 

38 

10 

22-4 

5 

1 

12 

16*0 

43 

14 

0 

22*4 

81 

26 

9 

4*8 

119 

38 

17 

U-2 

6 

1 

19 

4*8 

44 

14 

7 

11*2 

82 

26 

15 

17-6 

120 

39 

4 

O'O 

7 

2 

5 

17-6 

'45 

14 

14 

0*0 

83 

07 

1 

2 

6*4 

121 

39 

10 

12*8 

8 

2 

12 

6*4 

40 

15 

0 

12*8 

84 

27 

8 

19*2 

122 

39 

17 

1*6 

9 

2 

18 

19*2 

47 

15 

7 

1*6 

85 

27 

15 

8*0 

123 

40 

3 

14*4 

iO 

3 

5 

8*0 

48 

15 

13 

14*4 

86 

28 

1 

20*8 

124 

40 

10 

3-2 

11 

3 

11 

20*8 

49 

16 

0 

3-2 

87 

28 

8 

9*6 

125 1 

40 

16 

IC'O 

12 

3 

18 

9*6 

50 

16 

G 

16*0 

88 

28 

14 

22*4 

126 

41 

3 

4*8 

13 

4 

4 

22*4 

51 

16 

13 

4-8 

89 

29 

i 

11*2 

127 

41 

9 

17*6 

14 

4 

11 

11*2 

52 

16 

19 

17*6 

90 

29 

8 

0*0 

128 

41 

16 

6*4 

15 

4 

18 

0*0 

53 

17 

6 

(r4 

91 

29 

14 

12*8 

129 

42 

2 

19*2 

16 

5 

4 

12*8 

54 

17 

12 

19*2 

92 

30 

1 

1*() 

130 

42 

9 

8*0 

17 

5 

11 

1*6 

55 

17 

19 

8*0 

93 

30 

7 

14*4 

131 : 

42 

15 

20*8 

18 

5 

17 

14*4 

56 

18 

5 

20*8 ; 

94 

30 

14 

3*2 

132 

43 

2 

9*6 

19 

6 

4 

3*2 

57 

18 

12 

9*6 

95 

31 

0 

16*0 

133 

43 

8 

22*4 

20 

6 

10 

16*0 

58 

18 

18 

22*4 ^ 

90 

31 

/ 

1*8 

134 

43 

15 

11*2 

21 

6 

17 

4*8 

59 

19 

5 

11*2 

97 

31 

13 

17*6 

135 ! 

44 

2 

0*0 

22 

7 

3 

17*6 1 

60 

19 

12 

0*0 

98 

32 

0 

6*4 

136 

44 

8 

12*8 

23 

7 

10 

6*4 

61 

19 

18 

12*8 

99 

32 

6 

19*2 

137 1 

44 

15 

1*0 

24 

7 

16 

19*2 

62 

20 

5 

1*6 

100 

32 

13 

8*0 

138 

45 

1 

14*4 

25 

8 

3 

8*0 

63 

20 

11 

14*4 

lOJ 

32 

19 

20*8 

i;j9 

45 

8 

3*2 

26 

8 

9 

20*8 

64 

20 

18 

3*2 

102 

33 

6 

9*6 

MO 

45 

14 

1 6*0 

27 

8 

16 

9*6 

65 

21 

4 

16*0 

103 

33 

12 

22*4 

141 

46 

I 

4*8 

'28 

9 

2 

22*4 

66 

21 

11 

4*8 

104 

33 

19 

il*2 1 

M2 

46 

7 

17*6 

29 

9 

9 

11*2 

67 

21 

17 

17*6 

105 

34 

6 

0*0 

142 

46 

14 

6*4 
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TABLE LXXVd {Z).— continued. 


Pts. per 
100,000. 

Weight of Metal 
per Ton (Av.). 

Pts. pel’ 
100,000. 

Weight of Metal 
per Ton (Av.). 

rts. per 
100,000. 

Weight of Metal 
per Ton ( Av. ). 

Pts. per 
100,000. 

Weight of Metal 
per Ton (Av.). 

07., 

IwIh 

« gVH. 

oz. 

clwts. grs. 

oJ!:. 

dwtS. gl’H. 

oz. 

dwts, grs. 

144 

47 

0 

19-2 

. 184 

60 

2 

3-2 

224 

73 

3 

11-2 

264 

86 

4 

19*2 

145 

47 

7 

8-0 

185 

60 

8 

16-0 

225 

73 

10 

0*0 

265 

86 

11 

8*0 

146 

47 

13 

20'8 

186 

60 

15 

4-8 

226 

73 

16 

12*8 

266 

86 

17 

20-8 

147 

48 

0 

9-6 

187 

61 

1 

17-6 

227 

74 

3 

1*6 

267 

87 

4 

9-6 

148 

48 

6 

22-4 

188 

61 

8 

6*4 

228 

74 

9 

14*4 

268 

87 

10 

22*4 

149 

48 

13 

11-2 

189 

61 

14 

19-2 

229 

74 

16 

3*2 

269 

87 

17 

11*2 

150 

49 

0 

0*0 

190 

62 

1 

8-0 

230 

75 

2 

16*0 

270 

88 

4 

0*0 

151 

49 

6 

12-8 

191 

62 

7 

20*8 

231 

75 

9 

4-8 

271 

88 

10 

12*8 

152 

49 

13 

1-6 

192 

62 

14 

9*6 

232 

75 

15 

17*6 

272 

88 

17 

1-6 

153 

49 

19 

14-4 

193 

63 

0 

22*4 

233 

76 

2 

6*4 

273 

89 

3 

14-4 

154 

50 

6 

3-2 

194 

63 

7 

11*2 

234 

76 

8 

19*2 

274 

89 

10 

3-2 

155 

50 

12 

16*0 

195 

63 

14 

0*0 

235 

76 

15 

8*0 

275 

89 

16 

16-0 

15G 

50 

19 

4 *<8 

196 

64 

0 

12*8 

236 

77 

1 

20-8 

276 

90 

3 

4*8 

157 

51 

5 

17-6 

197 

64 

7 

1*6 

237 

77 

8 

9*6 

277 

90 

9 

17-6 

158 

51 

12 

6-4 

198 

64 

13 

14*4 

238 

77 

14 

22*4 

278 

90 

16 

6*4 

159 

51 

18 

19-2 

199 

65 

0 

3*2 

239 

78 

1 

11*2 

279 

91 

2 

19*2 

160 

52 

5 

8*0 

200 

65 

6 

16*0 

240 

78 

8 

0-0 

280 

91 

9 

8-0 

161 

62 

11 

20-8 

201 

65 

13 

4-8 

241 

78 

14 

12*8 

281 

91 

15 

20*8 

102 

52 

18 

9‘6 

202 

65 

19 

17-6 

242 

79 

1 

1*6 

282 

92 

2 

9-6 

163 

53 

4 

22-4 

203 

66 

6 

6*4 

243 

79 

7 

14*4 

283 

92 

8 

22-4 

164 

53 

11 

11-2 

204 

66 

12 

19*2 

244 

79 

14 

3*2 

284 

92 

15 

11-2 

165 

53 

18 

0-0 

205 

66 

19 

8-0 

245 

80 

0 

16*0 

285 

93 

2 

0-0 

166 

54 

4 

12*8 

206 

67 

5 

20*8 

246 

80 

7 

4*8 

286 

93 

8 

J2*8 

167 

54 

11 

1*6 

207 

07 

12 

9*6 

247 

80 

13 

17*6 

287 

93 

15 

1*6 

168 

54 

17 

14*4 

208 

67 

18 

22*4 

248 

81 

0 

6*4 

288 

04 

1 

14*4 

169 

55 

4 

3-2 

209 

68 

5 

11*2 

249 

81 

6 

19*2 

289 

94 

8 

3*2 

170 

55 

10 

16-0 

210 

68 

12 

0*0 

250 

81 

13 

8*0 

290 

94 

14 

16*0 

171 

55 

17 

4*8 

211 

68 

J8 

12*8 

251 

81 

19 

20*8 

291 

95 

1 

4*8 

172 

56 

3 

17-6 

212 

69 

5 

1*6 

252 

82 

6 

9*6 

292 

95 

7 

17*6 

173 

56 

10 

6-4 

213 

69 

IJ 

14*4 

253 

82 

12 

22*4 

293 

95 

14 

6*4 

174 

56 

16 

19-2 

214 

69 

18 

3*2 

254 

82 

19 

11*2 

294 

96 

0 

19*2 

175 

57 

3 

8-0 

215 

70 

4 

16-0 

255 

83 

6 

0*0 

295 

96 

7 

8*0 

176 

57 

9 

20-8 ' 

216 

70 

11 

4*8 

256 

83 

12 

12*8 

296 

96 

13 

20*8 

177 

57 

16 

9-6 

217 

70 

17 

17*6 

257 

83 

19 

1*6 

297 

97 

0 

9*6 

178 

58 

2 

22'4 

218 

71 

4 

6-4 

258 

84 

5 

14*4 

298 

97 

6 

22*4 

179 

58 

9 

11-2 

219 

71 

10 

19*2 

259 

84 

12 

3*2 

299 

97 

13 

11*2 

180 

58 

16 

0*0 

220 

71 

17 

8*0 

260 

84 

18 

16*0 

300 

98 

0 

0*0 

181 

59 

2 

12*8 

221 

72 

3 

20*8 1 

261 

85 

5 

4*8 

301 

98 

6 

12'8 

182 

59 

9 

1-6 

222 

72 

10 

9*6 

262 

85 

11 

17*6 

302 

98 

J3 

1*6 

183 

59 

15 

14*4 

223 

72 

16 

22*4 

263 

85 

18 

6*4 

303 

98 

19 

14*4 
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TABLE LXXVd (S). —continued. 



W'eighti of Metal 


Weigbl of Molal 


WeigAi of M(‘tal 
per Ton (Av,). 

055. dwiH. gl’H. 

Pia, 

100,000. 

Weight of Metal 

Pts, iier 
100,000. 

pur Ton ( Av. ). 

oz, dwts, gra. 

Pis. ])er 
100,000. 

per Toil ( Av. ). 

055. dwts. gra. 

Pi a. per 
100,000. 

]»er Tim (Av.). 

(jz. dwla. gf’H. 

304 

99 

6 

3-2 

344 

1 J 2 

7 

U ‘2 

3 K 4 

126 

8 

19*2 

424 

138 

10 

3*2 

305 

99 

12 

16-0 

345 

112 

n 

0*0 

385 

125 

15 

8*0 

425 

138 

16 

16*0 

306 

99 

19 

4-8 

346 

113 

0 

12*8 

386 

120 

1 

20*8 

426 

139 

3 

4*8 

307 

100 

5 

17-6 

347 

113 

7 

1*6 

387 

126 

8 

9*6 

427 

139 

9 

17*6 

308 

100 

12 

6 ‘4 

348 

113 

13 

14*4 

388 

126 

14 

22*4 

428 

139 

16 

6*4 

309 

100 

18 

19*2 

349 

114 

0 

3*2 

389 

127 

1 

11-2 

429 

140 

2 

19*2 

310 

101 

5 

8-0 

350 

114 

6 

16-0 

390 

127 

8 

0*0 

430 

140 

9 

8*0 

311 

101 

11 

20-8 

351 

114 

13 

4*8 

391 

127 

14 

12*8 

431 

140 

15 

20*8 

312 

101 

18 

9-6 

362 

114 

19 

17-6 

392 

128 

1 

1-6 

432 

141 

2 

9*6 

313 

102 

4 

22-4 

353 

115 

6 

6*4 

393 

128 

7 

14*4 

433 

141 

8 

22-4 

314 

102 

11 

n-2 

354 

115 

12 

19*2 

394 

128 

14 

3*2 

4:54 

141 

15 

tl'2 

315 

102 

18 

O'O 

355 

115 

19 

8-0 

395 

129 

0 

ic-o 

435 

142 

2 

0*0 

316 

103 

4 

12-8 

356 

lid 

5 

20*8 

396 

129 

7 

4*8 

436 

142 

8 

12 -.S 

317 

103 

11 

1-6 

357 

IIG 

12 

9*6 

397 

129 

13 

17*6 

437 

142 

16 

1-6 

318 

L 03 

17 

14-4 

358 

116 

18 

22-4 

398 

130 

0 

6-4 

438 

U 3 

1 

14-4 

319 

104 

4 

3-2 

359 

117 

5 

11*2 

399 

130 

6 

19*2 

439 

143 

8 

3-2 

320 

104 

10 

16-0 

360 

117 

12 

0*0 

400 

]30 

13 

8*0 

440 

143 

14 

IC'O 

321 

104 

17 

4*8 

361 

117 

18 

12*8 

401 

130 

19 

20*8 

441 

144 

1 

4*8 

322 

105 

3 

17*6 

362 

ILS 

5 

1*6 

402 

131 

6 

9*6 

442 

144 

7 

17-6 

323 

105 

10 

6-4 

363 

118 

11 

14*4 

403 

131 

12 

22*4 

443 

141 

14 

6*4 

324 

105 

16 

19-2 

364 

118 

18 

3-2 

404 ^ 

131 

19 

11-2 

444 

145 

0 

19*2 

325 

106 

3 

8-0 

365 

119 

4 

16-0 

405 ' 

132 

6 

0*0 

445 

145 

7 

8*0 

326 

106 

9 

20*8 

366 

119 

11 

4*8 

406 

132 

12 

12*8 

446 

145 

13 

20*8 

327 

106 

16 

9*6 

367 

119 

17 

17*6 

407 

132 

19 

1 *6 

447 

146 

0 

9*6 

328 

107 

2 

22*4 

368 

120 

4 

6*4 

408 

133 

5 

14*4 

448 

1 16 

6 

22'4 

329 

107 

9 

11*2 

369 

120 

10 

19*2 

409 

133 

12 

3-2 

449 

146 

13 

11*2 

330 

107 

16 

O’O 

370 

120 

17 

8*0 

410 

133 

18 

16*0 

450 

147 

0 

0*0 

331 

108 

2 

12*8 

371 

121 

3 

20*8 

411 

134 

5 

4*8 

451 

147 

6 

12*8 

332 

108 

9 

1*6 

372 

121 

10 

9*6 

412 

134 

11 

17*6 

452 

147 

13 

1*6 

333 

108 

15 

U '4 

373 

121 

16 

22-4 

413 

134 

18 

6*4 

453 

J 47 

19 

14*4 

334 

109 

2 

3*2 

374 

122 

3 

11*2 

414 

135 

4 

10*2 

454 

148 

6 

3*2 

335 

109 

8 

16-0 

375 

122 

10 

0*0 

415 

135 

11 

8*0 

455 

148 

12 

16*0 

336 

109 

15 

4*8 

376 

122 

16 

12*8 

416 

135 

17 

20*8 

456 

148 

19 

4*8 

337 

no 

1 

17-6 

377 

123 

3 

1*6 

417 

136 

4 

9*6 

457 

149 

5 

17*6 

338 

no 

8 

6*4 

378 

123 

9 

14*4 

418 

136 

10 

22*4 

458 

149 

12 

6*4 

339 

no 

14 

19*2 

379 

123 

16 

3*2 

419 

136 

17 

11*2 

459 

149 

18 

19*2 

340 

111 

1 

8‘0 

380 

124 

2 

16*0 

420 

137 

4 

0*0 

460 

150 

5 

8*0 

341 

111 

7 20-8 

381 

124 

9 

4*8 

421 

137 

10 

12*8 

461 

150 

n 

20*8 

342 

111 

14 

9-6 

382 

124 15 

17*6 

422 

137 

17 

IT ) 

462 

150 

18 

9*6 

343 

112 

0 

22*4 

383 

125 

2 

6*4 

423 

138 

3 

14*4 

463 

J 51 

4 

22 * 4 " 
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TABLl!) LXXVn {%).— continued. 



Wei^Oit of Metal 


of Metal 


Weight of Metal 


AVeiglit of Metal 

Pts. per 

pc‘.r Toil (Av. ). 

PtH. per 

per Toil (Av.). 

Pts. ]K',r 

])er Toil (Av.). 

Pts. per 

])er Ton (Av. j. 

100,000. 

— 




100,000. 

.. 




100,000. 



_ 

100,000. 





oz. (hvts 



oz. dwis. 

grs. 


oz. <lwts. grs. 


oz. 

dwtfi 

. grs. 

46-1 

151 

11 

11-2 

485 

158 

8 

160 

6000 

I960 

0 0 

0*0007 

0 

0 

o-iio 

'165 

151 

18 

0*0 

486 

158 

15 

4*8 

7000 

2286 13 8 i 

•0008 

0 

0 

0*125 

460 

152 

4 

12*8 

487 

159 

1 

17’6 

8000 

2613 

6 16 

•0009 

0 

0 

0'141 

467 

152 

11 

1-6 

488 

159 

8 

6*4 

9000 

2940 

0 6 

•001 

0 

0 

0-157 

468 

152 

17 

14*4 

489 

159 

14 

19*2 

10000 

3266 13 8 

•002 

0 

0 

0-314 

469 

153 

4 

3-2 

490 

160 

1 

8*0 

20000 

6533 

6 16 

•003 

0 

0 

0-470 

470 

153 

10 

16-0 

491 

160 

7 

20*8 

30000 

9800 

0 0 

*004 

0 

0 

0-627 

471 

153 

17 

4-8 

492 

160 

14 

9*6 

40000 

13066 13 8 ! 

*005 

0 

0 

0*784 

472 

154 

3 

17-6 

493 

161 

0 

22*4 

50000 

16333 

6 16 

‘006 

0 

0 

0*941 

473 

154 

10 

6*4 

494 

161 

7 

11*2 

60000 

19600 

0 0 

•007 

0 

0 

1*098 

474 

154 

16 

19*2 

495 

161 

14 

00 

70000 

22866 13 8 

•008 

0 

0 

1*254 

475 

155 

3 

8*0 

496 

162 

0 

12*8 

80000 

26133 

6 16 

•009 

0 

0 

1*411 

476 

155 

9 

20*8 

497 

162 

7 

1*6 

90000 

29 too 

0 0 

•01 

0 

0 

l*56cS 

477 

155 

16 

9*6 

498 

162 

13 

14*4 




•02 

0 

0 

3*136 

478 

156 

2 

22-4 

499 

163 

0 

3*2 




•03 

0 

0 

4*704 

479 

150 

9 

11*2 

500 

163 

6 

16*0 

o 

o 

o 

o 

0 0 

O-OIG 

■Of 

0 

0 

6*272 

480 

156 

16 

0-0 

1000 

326 

13 

8*0 

•U002 

0 0 

0*031 

•05 

0 

0 

7*840 

481 

157 

2 

12*8 

2000 

653 

6 

160 

•0003 

0 0 

0*0 17 

•06 

0 

0 

9*408 

482 

157 

9 

1*6 

3000 

980 

0 

0 

•0004 

0 0 

0-(l63 

•07 

0 

0 

10*976 

483 

157 

15 

14*4 

4000 

1306 

13 

8 

*0005 

0 0 

0*078 

•08 

0 

0 

12*544 

484 

158 

2 

3*2 

5000 

1633 

6 

16 

*0006 

0 0 

0‘094 

•09 

0 

0 

14*112 


Gold Assay Table. 

(li) Giving Bank and Mint Values of Fine Gold per Ton Avoirdupois of Ore, etc. 


Weight 
of Fine 

Value of Gold in 1 Ton Avoir. 

Weight 
of Fine 

Value of Gold in 1 Ton Avoir. 

. ^ „ _ ... 

Gold 







Gold 







per Ton. 

Mint Value. 

Bank Value. 

per Ton. 

Mint Value. 

Bank Value. 

grs. 


. 9 . 

d. 

& 


d. 

grs. 

£ 

s. 

d. 

£ 

s. 

cl 

1 

0 

0 

2*124 

0 

0 

2*120 

9 

0 

1 

7-115 

0 

1 

7-084 

2 

0 

0 

4*248 

0 

0 

4*241 

10 

0 

1 

9*239 

0 

1 

9*205 

3 ’ 

0 

0 

G-372 

0 

0 

6*361 

11 

0 

1 

11*363 

0 

1 

11*326 

4 

0 

0 

8*495 

0 

0 

8-482 

12 

0 

2 

1*486 

0 

2 

1*445 

5 

0 

0 

10*619 

0 

0 

10*602 

13 ' 

0 

2 

3*610 

0 

2 

3*566 

6 

0 

1 

0-743 

0 

1 

0-723 

14 

0 

2 

5*734 

0 

2 

5*686 

7 

0 

1 

2-867 

0 

1 

2*843 

15 

0 

2 

7*858 

0 

2 

7-807 

8 

0 

1 

4-991 

0 

1 

4*964 

16 

0 

2 

9*982 

0 

2 

9-927 
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TAI’.LE LXXVd {2,).~-Gmtmued. 
Gold Assay Taldo. — continued. 


Weight 
of Fine 

Value of Gold iu 1 Ton Avoir. 

Weight nf 
Binii Gold 

Value of Gold in 1 I’ou Avoir. 


Gold 
per Toll. 

Mint Value. 

Bank ' 

Value. 

per Ton. 

Mint Value. 

Gunk 

Vulue. 

grs. 

£ 

s. 

d. 

£ 

s. 

d. 

oz. 

£ 


d. 

£ 


d. 

8-72 

17 

0 

3 

0-106 

0 

3 

0-048 

7 

29 

14 

8-18 

29 

13 

18 

0 

3 

2*230 

0 

3 

2-168 

8 

33 

19 

7-63 

33 

18 

6-54 

19 

0 

3 

4*353 

0 

3 

4-289 

9 

38 

4 

7-09 

38 

3 

4-36 

20 

0 

3 

6-477 

0 

3 

6*409 

10 

42 

9 

6-64 

42 

8 

2-18 

21 

0 

3 

8-601 

0 

3 

8*530 

20 

84 

19 

1-09 

84 

16 

4-36 

22 

0 

3 

10*725 

0 

3 

10*650 

30 

127 

8 

7-63 

127 

4 

6-54 

23 

0 

4 

0*849 

0 

4 

0-770 

40 

169 

18 

2-18 

169 

12 

8-72 

dwts. 







50 

212 

7 

8-72 

212 

0 10-90 

1 

0 

4 

2-972 

0 

4 

2-890 

60 

254 

17 

3-27 

254 

9 

1-09 

2 

0 

8 

5-945 

0 

8 

5-781 

70 

297 

6 

9-8 i 

296 

17 

3-27 

3 

I 0 

12 

8-918 

0 

12 

8-672 

80 

339 

16 

4*36 

339 

5 

5-46 

4- 

1 0 

16 

11 -SIX') 

0 

16 

]1*5()3 

90 

1 382 

5 

10-90 

381 

13 

7-63 

5 

1 

1 

2-863 

1 

1 

2-454 

100 

424 

15 

5*46 

424 

1 

9-81 

6 

1 

5 

6-836 

1 

5 

5-346 

2C0 

849 

10 

10*{)0 

B4B 

3 

7-63 

7 

1 

9 

8-8(V;) 

1 

9 

8-236 

300 

1274 

6 

4-36 

1272 

6 

6-45 

8 

1 

13 11-781 

1 

13 11*12? 

400 

1699 

1 

9-81 

1696 

7 

3-27 

9 

1 

18 

2-754 

1 

18 

2*0181 

500 

2123 

17 

3-27 

2120 

9 

1-09 

10 

2 

2 

6-727 

2 

2 

4-909 

600 

2548 

12 

8-72 

2544 

10 

10-90 

11 

2 

6 

8-700 

2 

6 

7-800 

700 

2973 

8 

2-18 

2968 

12 

8-72 

12 

•2 

10 

11-672 

0 

10 10-690 

800 

3398 

3 

7-63 

3392 

14 

6-64 

13 

2 

15 

2-646 

2 

15 

1-581 

900 

3821 

19 

1 -09 

3816 

16 

4-36 

14 

2 

19 

5-618 

2 

19 

4-472 

1000 

4247 

14 

C-54 

4240 

18 

2-18 

15 

*3 

3 

8-590 

3 

3 

7-303 

2000 

8495 

9 

1 -09 

8481 

16 

4-36 

16 

3 

7 

11-563 

3 

7 10-254 

3000 

12743 

3 

7-63 

12722 

14 

6-54 

17 

3 

12 

2-636 

3 

12 

1-145 

4000 

16990 

18 

2-18 

16963 

12 

8-72 

18 

3 

16 

6-509 

3 

16 

4-036 

5000 

21238 

12 

8-72 

21204 

10 

10-90 

19 

4 

0 

8-481 

4 

0 

6-927 

6000 

25486 

7 

3-27 

25445 

9 

1-09 

oz. 







7000 

29734 

1 

9-81 

29686 

7 

3-27 

1 

4 

4 11-46 

4 

4 

9-81 

8000 

33981 

16 

4-36 

33927 

5 

5-46 

2 

8 

9 

10-90 

8 

9 

7-63 

9000 

38229 

10 

10-90 

38 i 68 

3 

7-63 

3 

12 

14 

10-36 

12 

14 

5*46 

10000 

42477 

5 

5-46 

42409 

1 

9-81 

7-63 

4 

16 

19 

9-81 

16 

19 

3-27 

20000 

84954 

11 

10-90 

84818 

3 

5 

21 

4 

9-27 

21 

4 

1-09 

30000 

127431 

17 

4-36 

127227 

5 

5-46 

6 

25 

9 

8-72 

25 

8 10-90 









The mint value per ton of gold in an ore yielding 28 oz., 12 dwts. IS'75 grs. 
found thus : — 

20 oz. corresponds to £84 19 I'OOl 
8 „ „ „ 33 19 7-636 

12dwts. „ „ 2 10 11-673 

18 grs. „ „ 0 3 2-230 

-7 grs. „ „ 0 0 1-487 

■05 „ „ „ 0 0 0-106J 


£121 13 0-223. 
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TABLE LXXVd (3). — Gontianed. 


Gold Assay Table. 


(c) Giving Bank and Mini V^xUies of Fine Gold per Ton Avoirdupois of Ore or Alloy. 


Pcrc-eni- 

Value of (rold in 1 Ton Avoir. 

Percent- 

Value of Gold in 1 Ton Avoir. 


ago of 







age of 







Pi lie 







Fine 




_ 



dol(L 

]\Unt Value. 

Bank Value. 

Gold 

Mint Value. 

Bant 

Value. 


X 

.‘i. 

d. 

£ 

,S', 

f/. 


£ 

s. 

d. 

£ 

.S‘. 

d. 

0*00001 

0 

0 

3*330 

0 

0 

3*325 

0*06 

83 

5 

1*369 

83 

2 

5*236 

•00002 

0 

0 

6*660 

0 

0 

6*650 

•07 

97 

2 

7-5^7 

96 

19 

G-IOD 

•00003 

0 

0 

9*991 

0 

0 

9-975 

*08 

111 

0 

1-745 

110 

16 

c-9Si 

*00004 

0 

1 

1*321 

0 

1 

1-299 

•09 

124 

17 

7-9G5 

124 

13 

7-864 

•00005 

0 

1 

4*651 

0 

1 

4*624 

•1 

138 

15 

2-1^ 

138 

10 

8-72 

•00006 

0 

1 

7-981 

0 

1 

7-949 

•2 

277 

10 

4-3G 

277 

1 

6-45 

•00007 

0 

1 

11*312 

0 

1 

11-274 

*3 

416 

5 

6-54 

415 

12 

2-tS 

•00008 

0 

2 

2*642 

0 

2 

2-699 

*4 

555 

0 

8*72 

554 

2 

lo-oo 

•00009 

0 

2 

5 '972 

0 

2 

5*924 

•5 

693 

15 

10-9o 

692 

13 

7-63 

•0001 

0 

2 

9*302 

0 

2 

9*249 

•G 

832 

11 

l-(’)9 

831 

4 

4*36 

•0002 

0 

5 

G-()04 

0 

5 

6*197 

■7 

971 

6 

3-27 

969 

15 

l-u9 

•0000 

0 

8 

;?-907 

0 

8 

3*746 

•8 

1110 

1 

5-45 

1J08 

5 

9-Sl 

•OOO'l 

0 

11 

1*209 

0 

11 

0*995 

*9 

1248 

16 

7*63 

124 0 

JG 

6-54 

‘0005 

0 

13 

lO-ni 1 

0 

13 

10-214 

1 

1387 

11 

9-.U 

1385 

7 

3*27 

■()00() 

0 

16 

7*81.3 

0 

16 

7-192 

2 

2775 

3 

7 *(>3 

2770 

14 

6-54 

*0007 

0 

19 

5*1 15 

0 

19 

■1-7 !1 

3 

4 1 62 

15 

5-15 

4156 

1 

9 -SI 

•0008 

1 

2 

2*4 17 

1 

2 

1-990 

4- 

5550 

7 

3-27 

5541 

9 

1*69 

•0009 

1 

4 

11-720 

1 

4 

U-2:i9 

5 

6937 

19 

1 ■(){) 

6926 

16 

4-3('. 

•001 

1 

7 

9-022 

1 

7 

8*487 

6 

8325 

10 

10-90 

8312 

3 

7-('.3 

•002 

2 

15 

0-0-13 

2 

15 

4*975 

7 

9713 

2 

8-72 

9G97 

l5 

lO-OO 

•003 

4 

3 

•s-oor) 

4 

3 

1*462 

8 

11100 

14 

G-54 

11082 

18 

2-IS 

•004 

5 

11 

0-087 

5 

10 

9*919 

9 

12488 

6 

4-:'iG 

12468 

5 

5-46 

•005 

6 

18 

9-109 

6 

18 

6*136 

10 

1 387 5 

18 

2- IS 

13853 

12 

8-72 

•006 

8 

6 

G-i:u 

8 

G 

2*924 

20 

27751 

16 

4-;’ii' 

27707 

5 

5-46 

•007 

9 

14 

.'MG.-S 

9 

13 

11*411 

30 

41027 

14 

G'f)4 

41560 

18 

2-lS 

•008 

11 

2 

0-175 

11 

1 

7*898 

40 

55503 

12 

8-72 

55414 

10 

10-9(’) 

•009' 

12 

9 

9-19G 

12 

9 

4*385 

50 

69379 

10 

lO-fx') 

; 69208 

3 

7-()3 

•01 

13 

17 

G-2iH 

13 

17 

0*873 

60 

83255 

9 

l-(')9 

831*21 

16 

4-3G 

•02 

27 

15 

o-i:'i() 

27 

M 

1*745 

70 

97131 

7 

3-27 

96975 

9 

l-u9 

*03 

41 

12 

G-Gft4 

11 

11 

2*618 

80 

111007 

5 

5-15 

110829 

1 

9 -SI 

•04 

55 

10 

0-872 

55 

8 


90 

124883 

3 

7-G;’! 

121682 

14 

G-54 

•05 

69 

7 

7-09(’) 

j 

69 

5 

4*363 

100 

138759 

1 

9-81 

138530 

7 

3-27 


Supposing a mineral yielded 0*007858 per cent, of line gold, then the value of gold 
per ton of mineral is found as follows : — 


0*007 corresponds to 
•0008 

•00005 „ 

•000000 „ 


£2 U 3*153 
I 2 2*417 
0 1 4*651 
0 0 1*1)08 


J) 5J 


Therefore 0’00785(j 


£10 18 0-219 
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TABLE LXXVn (3). -Gold Assay Tablo. 

(rf) Carat Gold, witli co]Tesi)midinj» Wt(i,!flitM mid VidiKis. 


Carat Gold. 

Ot. Ot. ffr. Eighths. 

Weifijlii of (hio 
Gold per oz, 

oz. (IwfcH. grs. " 


Mint Valin* 

of (irold. 

b’. 

Carat Gohlt 

Vk EightliH, 

of lino 
G(»I(l jM*r oz. 

(»Z. lhvt.H. gl'H. 

c 

Mint Valun 
of 

A’. ll. 

0 

0 

1 

0 

0 

04)25 

0 

0 

.1-327.1 

8 

0 

0 

0 

() 

16 

1 

8 

;!-« i 

0 

0 

2 

0 

0 

1‘250 

0 

0 

24)548 

9 

0 

0 

0 

7 

12 

1 

11 

10"J9fi.i 

0 

0 

3 

0 

0 

1 -875 

0 

0 

3*9822 

10 

0 

0 

0 

8 

8 

1 

15 

3-77i! 

0 

0 

4 

0 

0 

2*500 

0 

0 

5*3097 

11 

0 

0 

0 

9 

4 

i 

18 

1 1*25 

0 

0 

5 

0 

0 

3*125 

0 

0 

C)-(;371 

12 

0 

0 

0 

10 

0 

2 

2 

5-?2 

0 

0 

6 

0 

0 

3-750 

0 

0 

7*9615 

13 

0 

0 

0 

10 

20 

2 

6 

0-2016 

0 

0 

7 

0 

0 

4*375 

0 

0 

9*2919 

14 

0 

0 

0 

11 

16 

2 

9 

6*6 A 1 

0 

1 

0 

0 

0 

5*000 

0 

0 

10-6193 

15 

0 

0 

0 

12 

12 

2 

13 

1-1 500 

0 

2 

0 

0 

0 

10 

0 

1 

9*2386 

16 

0 

0 

0 

13 

8 

2 

16 

7-03 

0 

3 

0 

0 

0 

15 

0 

2 

7*8580 

17 

0 

0 

0 

14 

4 

3 

0 

2-1130 

1 

0 

0 

0 

0 

20 

0 

3 

6-477^ 

18 

0 

0 

0 

15 

0 

3 

3 

8-490 

2 

0 

0 

0 

1 

16 

0 

7 

0-9545 

19 

0 

0 

0 

15 

20 

3 

7 

3-063 1 

3 

0 

0 

0 

2 

12 

0 

10 

7-4313 

|20 

0 

0 

0 

16 

G 

3 

10 

9-54 

4 

0 

0 

0 

3 

8 

0 

14 

l-(K') 

|2] 

0 

0 

0 

17 

12 

3 

14 

4-0227 

0 

0 

0 

0 

4 

4 

0 

17 

S-38C.3 

[22 

0 

0 

0 

18 

8 

3 

17 

10-5 

6 

0 

0 

0 

5 

0 

1 

1 

2-8()3 

,23 

0 

0 

0 

19 

4 

4 

1 

4-9772 

7 

0 

0 

0 

5 

20 

1 

4 

9-34(’)l'l 

124 

0 

0 

1 

0 

0 

4 

4 

11-45 


Gold por 1000 
parts. 

Carat Gold. 

l^iuo Gold ])or oz, 

Mint Valno. 


Ot. 

ot. gr. 

Ei/Tfhtha. 

dwta, 

, gr.s. 


A*. 

(L 

1 

0 

0 

0*768 

0 

0-48 

0 

0 

1-01945 

2 

0 

0 

1-536 

0 

0-96 

0 

0 

2-038!'H') 

3 

0 

0 

2*304 

0 

1*44 

0 

0 

3-058:’U' 

4 

0 

0 

3-072 

0 

J *92 

0 

0 

4-07781 

5 

0 

0 

3*840 

0 

2*40 

0 

0 

0-09757 

6 

0 

0 

4*608 

0 

2*88 

0 

0 

6-11672 

7 

0 

0 

5*376 

0 

3-36 

0 

0 

7-13618 

8 

0 

0 

6-144 

0 

3*84 ! 

0 

0 

8-ir)5(',3 

9 

0 

0 

6*912 

0 

3*32 

0 

0 

9-l76(){» 

10 

0 

0 

7*68 • 

0 

4-80 

: 0 

0 

10-19.15 

20 

0 

1 

7*36 

0 

9*6 

0 

1 

8-389() 

30 

0 

2 

7-04 

0 

14*4 

0 

2 

6*5836 

40 

0 

3 

6-72 

0 

19*2 

0 

3 

4-7781 

50 

1 

0 

6*40 

1 

0 

0 

4 

2-9727 

60 

1 

1 

6*08 

1 

4*8 

0 

5 

1-1072 

70 

1 

2 

5*76 

1 

9*6 

0 

5 

ll-36i8 

80 

1 

3 

5*44 

1 

14*4 

0 

6 

9-5563 

90 

2 

0 

5*12 

1 

19*2 

0 

7 

7-7500 

100 

2 

1 

4*80 

2 

0 

0 

8 

5-945 

200 

4 

3 

1*6 

4 

0 

0 

16 

11-800 

300 

7 

0 

6*4 

6 

0 

1 

5 

5-836 

400 

9 

2 

3*2 

8 

0 

1 

13 

11-78] 

600 

12 

0 

0 

10 

0 

2 

2 

5-727 

600 

14 

1 

4*8 

12 

0 

2 

10 

11-672 

700 

16 

3 

1*6 

14 

0 

2 

19 

5 -(>18 

800 

19 

0 

6*4 

16 

0 

3 

7 

11-563 

900 

21 

2 

3*2 

18 

0 

3 

16 

o-ooo 
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TABLE LXXVe ( 1 ). — Percentage of Na^COg in a mixture of XagCOg and X 0 CO 3 . 

1 grin. XoCOg^LLPGlSlG c.cms. acid; 1 grm. XagOOg-lScS-SOlll c.cms. ~ acid. 


If V = 


N 

: volume in c.cms. of ^--•aci<l used, then 


Percentagt^ of Na.^COg in mixture = (V — 144*61316) x 2 '2 785 11. 

A dilference of 0*01 c.cm. in V ninhes a dillei’encc^ of 0*0228 in the percentage of 
Na^COg: in no case, then, can we rely on more than two [)laces of decimals in the 
percentage's. 


:• 1 '^ 

a fcT ! 

li -rJ « 

t> 




Tontlis of a cm. Cube. 





•0 

•1 

•2 

•3 

-4 

•5 

•6 

•7 

'8 

•9 

144 

•K- 

* 

* 

* 


tC- 

* 

0*20 

0*43 

0*65 

146 

0*88 

Ml 

1*34 

1*56 

1*79 

2*02 

2*25 

2*48 

2*70 

2*93 

146 

3*16 

3*39 

3*62 

3*84 

4*07 

4*30 

4*53 

4*75 

4*98 

5*21 

147 

5*44 

5 ‘67 

5-89 

6*12 

6*35 

6*58 

6*81 

7*03 

7 -20 

7-49 

148 

7-72 

7 - 9 '! 

8*17 

8*40 

8*63 

8-86 

9*08 

9 - 3 J 

9*54 

9*77 

149 

10 ‘00 

10*22 

10*15 

10*68 

10-91 

11*13 

11*36 

11-59 

n-82 

12*05 

150 

12'27 

12 -no 

12-73 

12*96 

13*19 

13*41 

13*64 

13 *87 

14*10 

14*33 

151 

14 *55 

1 1*78 

15*01 

15*21 

15-46 

15*69 

15*92 

16*11 

16*37 

16*60 

152 

l 6 aS 3 

17*06 

17*29 

17-51 

17*71 

17*97 

18-20 

18*43 

18-65 

18*88 

153 

19-11 

19*34 

19-57 

19*79 

20*02 

20*25 

20-48 

20*70 

20-93 

21-16 

154 

21*39 

21*62 

21*84 

22*07 

22-30 

22*53 

22*76 

22*98 

23*21 

26-44 

155 

23*67 

2li-.S9 

24*12 

24-95 

24*58 

24 - 8 1 

25*03 

25-26 

25*49 

25-72 

156 

2r)-<)ri 

20 * i 7 

26-10 

26*63 

26*86 

27-08 

27*31 

27-54 

27*77 

28-00 

157 

28*22 

28*45 

28*68 

28*91 

29*13 

29*36 

29*59 

29-82 

30*05 

30*27 

158 

30*50 

30*73 

! 

30*96 

31*19 

31-41 

31*64 

31*87 

32*10 

32*33 

32*55 

169 

32*78 

33*01 

33*24 

33*46 

33-09 

33-92 

31*15 

34*38 

34*60 

34*83 

160 

35*06 

35*29 

35*5 1 

35*71 

35-97 

36-20 

36*43 

36-65 

36*88 

37*11 

161 

37*34 

37*57 

37*79 

38-02 

38-25 

38*48 

38-70 

38*93 

39*16 

39*39 

162 

39*02 

39*81 

40*07 

40-30 

40-53 

40*76 

40*98 

41*21 

41*44 

41*67 

163 

4 1 -89 

42*12 1 

42*35 

42*58 

42-81 

43*03 

43*26 

43*49 

43*72 

43*95 

164 

44*17 

44*40 

44*63 

44*86 

45-08 

45*31 

45*54 

45*77 

4 6*00 

46*22 

165 

46*45 1 

46*68 

46*9 1 

47*14 

47-36 

47*59 

47*82 

48-05 

48*27 

48*50 

166 

48-73 

48*96 

49*19 

49*41 

49-64 

49*87 

50*10 

50*33 

50-55 : 

50*78 

167 

51*01 

51*24 

51*46 

51*69 

51-92 

52*15 

52*38 

52*60 

52-83 

53*06 

168 

53*29 

53*52 

53*74 

53*97 

54-20 

54-43 

54-65 

54*88 

55*11 

55-34 

169 

55*57 

55*79 

56*02 

56*25 

56-48 

56*71 ' 

56*93 

57*16 ' 

57*39 

57*62 

170 

57*84 

58*07 

58*30 

58*53 

58-76 

58*98 

59*21 

59*44 

59*67 

59*89 

171 

60*12 

60*35 

60*58 

60*81 

61-03 

61-26 

61*19 

61*72 

61*95 

62*17 

172 

62*40 

62*63 

62*86 

63*08 

63-31 

63*54 

63*77 

64-00 

64*22 

04*45 

173 

64*68 

64*91 

65*14 

65*36 

65-59 

65*82 

66*05 

66*27 

66*50 

66*73 

174 

66*96 

07*19 

67*41 

67*64 

67-87 

68*10 

68*33 

68*55 

68*78 

69*01 




TABLE TiXXVK i\).—conHnue(l . 


7 C 

T= c.cms. of 

aeid correspond- 
ing to 1 grm. 


•0 

•1 

175 

69-24 

69 *46 

176 

71*5*2 

71*74 

177 

73*79 

74*02 

178 

76-07 

76*30 

179 

78-35 

78*58 

180 

80-63 

80*86 

181 

82*91 

83*14 

182 

85*19 

85*41 

183 

87*46 

87*69 

184 

89*74 

89*97 

185 

92*02 

92*25 

186 

94*30 

94*53 

187 

90-58 

96*81 

188 

98*86 

99*09 


T(‘ntl)H of a cnu Cuba 


*2 

‘3 

•4 

•5 

69*69 

(>9*92 

70*15 

70-38 

71*97 

72*20 

72*43 

72*65 

74*25 

71*48 

74*71 

74*93 

76*53 

76-76 

76*98 

77-21 

78-81 

79*03 

79*26 

79*49 

81*09 

81-31 

j 81*54 

81*77 

83*36 

83*59 

! 83*82 

84*05 

85-64 

85*87 

86*10 

86*33 

87*92 

88*15 

i 88*38 

88-60 

90*20 

90*43 

90*65 

90*88 

92*48 

92*71 

92*93 

93-16 

94*76 

94*98 

95*21 

95*44 

97*03 

97*26 

97*49 

97*72 

99*31 

99*54 

99*77 

100*00 


*(i 

■7 

■8 

•9 

70-60 

70-83 

171*06 

71*29 

72*88 

73*1 1 

1 73*34 

73*57 

75*16 

75*39 

75-62 

75*84 

77-44 

77*67 

77*90 

78*12 

79-72 

79-95 

180*17 

80*40 

82*00 

82*22 

82-45 

82*68 

81*28 

84*50 

i 84*73 

84*96 

86-55 

86*78 

87*01 

87*24 

88-83 

89*06 

89*29 

89*52 

91-11 

91*34 

91*57 

91*79 

93*39 

93-62 

93*84 

94*07 

95*67 

95*90 

96*12 

96-35 

97*95 

98*17 

98*4{) 

98*63 


* 

* 



TABLE LXXVe (2).— Percentage of MgCO.^ in a mixture of ]\T<;CO.j and OaC(\. 

1 grm. CaCOg- 199 *80020 c.cms. ^ acid ; 1 grm, Mg(JO.5-=2i17‘079l8 c,cms, acid. 

N 

If y = volume in c.cma, of — acid, neutralised by 1 grm. of the mixture, then ; — 

Percentage of in mixture = (¥ - 199*80020) x 2‘GS247()r). 

A difference of 0*01 c.cm. in V makes a (lificremui of 0*0268 in the pereenlagu ol 
MgCOg; so at best wii cannot rely on anything l)eyond the second decimal. 


V=c.cms. of — 

acid correspond- 
ing to 1 grm. 




T(uiith.s of a ciu. Oiibe. 





*0 

•1 

•2 

•3 

•4 

•5 

•6 

•7 

•8 

•9 

199 

* 

* 

■X- 

-X' 

■x* 

* 

* 

-x- 

•x* 

0*27 

200 

0*54 

0*80 

1-07 

1'34 

1-61 

1*88 

2*15 

2-41 

2*68 

2*95 

201 

3*28 

3*49 

3*75 

4*02 

4*29 

4-56 

4*83 

5*10 

5-36 

5-63 

202 

5*90 

6*17 

6*44 

6-71 

6*97 

7*24 

7*51 

7*78 

8*05 

8*32 

203 

8*58 

8*85 

9*12 

9-39 

9-66 

9*92 

10*10 

10*46 

10*73 

11*00 

204 

11*27 

11*53 

11*80 

12-07 

12-34 

12*61 

12*88 

13*14 

13*41 

13*68 

205 

13*95 

14*22 

14*48 

14-75 

15-02 

15*29 

15*56 

15*83 

16*09 

16*36 

206 

16*63 

16*90 

17-17 

17-44 

17-70 

17*97 

I 18*24 

' 

18-51 

18*78 

19-05 
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TABLE LXXVe (2). — continual. 













1 p » 



• 

Tenths of a cm . Cube . 





1 l-S 
>=■ 

•0 

•1 

*2 

‘3 

'4 

*5 

•6 

•7 

*8 

■9 

207 

19-31 

19-68 

19-85 

20-12 

20-39 

20-65 

20*92 

21-19 

21-46 

21*73 

208 

22'00 

22*26 

22*53 

22-80 

23-07 

23*34 

23-61 

23-87 

24*14 

24*41 

209 

24*68 

24-95 

25*21 

25-48 

25*75 

20-02 

26-29 

26*56 

26*82 

27-09 

210 

27-36 

27-63 

27-90 

28-17 

28-43 

28-70 

28-97 

29*24 

29-51 

29-77 

211 

30-04 

30*31 

30*58 

30-86 

31*12 

31*38 

31-65 

31*92 

32-19 

32-46 

212 

32-73 

32*99 

33*26 

33-63 

33-80 

34-07 

34-33 

34-60 

34-87 

35*14 

213 

35*41 

35-68 

35*94 

36-21 

36-48 

36*75 

37-02 

37-29 

37-55 

37-82 

214 

38*09 

38*36 

38*63 

38-90 

39*16 

39*43 

39‘70 

39*97 

40*24 

40*50 

215 

40*77 

41*04 

41*31 

41*58 

41-86 

42*11 

42-38 

42-65 

42-92 

43*19 

216 

43-46 

43*72 

43*99 

44-26 

44*53 

44*80 

46-07 

45*33 

45*60 

45-87 

217 

46*14 

40-41 

46-67 

46-94 

47-21 

47*48 

47-75 

48*02 

48-28 

48*55 

218 

48-82 

49*09 

49-36 

49*63 

49*89 

50*16 

50-43 

50-70 

50-97 

51*23 

219 

51*50 

51-77 

52-04 

52*31 

52-58 

52-84 

53*11 

53*38 

53*65 

53*92 

220 

54-19 

51-45 

54-72 

54*99 

55-26 

55*53 

55-79 

56*06 

56-33 

56*60 

221 

66-87 

57-14 

57-40 

57-07 

57-94 

58*21 

58-48 

58*75 

59-01 

59*28 

222 

69-55 

59-82 

60-09 

60-30 

60*62 

60*89 

01-16 

61*43 

01-70 

61*96 

223 

62-23 

62-50 

62-77 

63-04 

63*31 

63*57 

63-84 

64 * 11 . 

64-38 

64*65 

224 

04-92 

65-18 

65-46 

06-72 

65*99 

66*26 

60-62 

66*79 

07-00 

67*33 

225 

67-00 

67-87 

68-13 

68-40 

68*67 

68*94 

69-2 J 

69*48 

69*74 

70*01 

226 

70-28 

70-56 

70-82 

71-09 

71*35 

71*62 

71-89 

72*16 

72-43 

72*69 

227 

72-90 

73-23 

73-50 

73-77 

74*04 

74*30 

74-57 

74*84 

75-11 

75*38 

228 

76-66 

76-91 

76-18 

76-45 

76*72 

76*99 

77-25 

77*52 

77-79 

78*06 

229 

78-33 

78-60 

78-80 

79-13 

79*40 

79*67 

79-94 

80*21 

80-47 

80*74 

230 

81-01 

81-28 

81-65 

81-81 

82*08 

82*35 

82-62 

82*89 

83-16 

83*42 

231 

83-09 

83-96 

84-23 

84-60 

84*77 

85*03 

85-30 

85*67 

85-84 

86*11 

232 

86-38 

86-64 

86-91 

87-18 

87*45 

87*72 

87-98 

88*26 

88-52 

88*79 

233 

89-00 

89-33 

89-59 

89-80 

90*13 

90*40 

90-07 

90*94 

91-20 

91*47 

234 

91-74 

92-01 

92-28 

92-54 

92*81 

93-08 

93-35 

93*62 

93-89 

94*15 

235 

94-42 

94-69 

94-96 

95-23 

95*50 

95*76 

96-03 

96*30 

96-57 

96*84 

236 

97-11 

97-37 

97-64 

97-91 

98*18 

98*45 

98-71 

98*98 

99-25 

99*52 

237 

99-79 

* 

* 


* 


* 

- x - 
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TABLE LXXVe (3).— Percentage of CaClO,, in a mixture of CafiO., and SrCO.j. 

1 grm. SrCO3-135'6013S c.oms. ~ acid; J gnu. (Ja(J( o.ciiw. acid. 


If V =volumc of acid, neutralised by 1 grin, of mixture, then : — 

Perricntage of CaOf - (V - 1 3_5'.fi0 1 3ri) 1 •.d.^>r.23H. 

A dilTorence of O’Ol c.cni. in V makes a fliilerfmce of 0*0156 in the }M'rceniaiL((i 
CaCOji : results to Ijo relied on at best only io tlie secuinl dtjoimal. 


■s 11 

m g ” 




Tonibs of a cm. Cu))il 















*9 

^ I’- 

•0 

•1 

'2 

•3 

•4 

•5 

*6 

'7 

'8 

135 

* 

* 

* 

■X' 


* 

0-15 

0*31 

0*46 

0-02 

136 

0-78 

0*93 

' 1*09 

1*24 

1-40 

1*55 

1*71 

1*86 

2*02 

2*18 

137 

2'33 

2-49 

2*64 

2-80 

2*95 

3*11 

3*26 

3*42 

3*57 

3*73 

138 

3*89 

4*04 

4*20 

4*35 

4*51 

4*66 

4*82 

4-97 

5*13 

5*29 

139 

5*44 

6*60 

6*75 

5*91 

0*06 

6*22 

6-37 

6*53 

6*69 

6*84 

140 

7-00 

7*15 

7-31 

7-4() 

7-02 

7*77 

7*93 

8*09 

8-24 

8-40 

141 

8*55 

8*71 

8*86 

9-02 

9-17 

9*33 

9-48 

9*64 

9*80 

9-96 

142 

10*11 

10-2G 

10-42 

10-7)7 

10-73 

10*88 

11-04 

11*20 

11 -.“35 

11*51 

143 

11*66 

11-82 

11-97 

12-13 

12*28 

12*44 

12-69 

12*75 

12*91 

13-00 

144 

13-22 

13-37 

13*53 

13*68 

13-84 

14*00 

14*15 

14-3J 

14-40 

14-62 

145 

14-77 

14*93 

15*08 

15*24 

15*39 

15*55 

15*71 

15*86 

! 6*02 

10-17 

146 

16*33 

16*48 

16*64 

16*79 

10-97) 

17*11 

17*26 

17*42 

17*57 

17*73 

147 

17*88 

18*04 

18*19 

L8-35 

18-,01 

18*66 

18*82 

lS-97 

19*13 

19*28 

148 

19*44 

19*59 

19*75 

19-90 

20-00 

20*22 

20*37 

20*53 

20*68 

20*81 

149 

20*99 

21*15 

21*30 

21*46 

21*62 

21*77 

2J*93 

22*08 

22*24 , 

22-39 

150 

22*56 

22*70 

22*86 

23*02 

23*17 

23*33 

23*48 

23*64 

23*79 

23*95 

151 

24*10 

24*26 

24*42 

24*57 

24*73 

24*88 

25*01 

25*19 

25*35 

25-50 

152 

25*66 

25*81 

25*97 

26*13 

26*28 

26*44 

26*59 

26*75 

26*90 

27-06 

153 

*27*21 

27-37 

27*53 

27*68 

27*84 

27*99 

28*15 

28*30 

28*46 

28*61 

154 

28*77 

28*93 

29*08 

29*24 

29*39 

29*55 

29*70 

29*86 

30*01 

30*17 

155 

30*33 

30*4cS 

30*64 

30*79 

30*95 

31*10 

31*26 

31*41 

31*57 

31*72 

156 

31*88 

32*04 

32*19 

32*35 

32*50 

32*66 

32*81 

32*97 

33*12 

33*28 

157 

33-44 

33*59 

33*75 

33*90 

34*06 

31*21 

31*37 

31*52 

34*68 

34*84 

158 

34*99 

35*15 

35*30 

35*46 

35*61 

35*77 

35*92 

36*08 

36*23 

36*39 

159 

36*55 

36*70 

36*86 

37*01 

37*17 

37*32 

37*48 

37*63 

37*79 

37*95 

160 

38*10 

38*26 

38*41 

38*57 

38*72 

38*88 

39*03 

39*19 

39*35 

39*50 

161 

39*65 

39*81 

39*97 

40*12 

40*28 

40*43 

40*59 

40*75 

40*90 

41*06 

162 

41*21 

41*37 

41*52 

41*68 

41*83 

41*99 

42*14 

42-30 

42*46 

42*61 

163 

42*77 

42*92 

43*08 

43*23 

43*39 

43*54 

43*70 

43*86 

44*01 

44-17 

164 

44*32 

44*48 

44*63 

44*79 

44*94 

45*10 

45*26 

45*41 

45*57 

45*72 

165 

46*88 

46*03 

46*19 

46*34 

46*50 

46*66 

46*8 1 

46*97 

47-12 

47*27 

166 

47*43 

47*59 

47*74 

47*90 

48*05 

48*21 

48*37 

48*52 

48*68 

48-83 
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TABLE LXXVe {Z). —continued. 


■S §g 













# 

Tenths of a cm. Cube. 





v” l« 

•0 

•1 

•2 

•3 

•4 

•5 

*6 

•7 

•8 

•9 

167 

48-99 

49-14 

40*30 

49*45 

49-61 

49*77 

49*92 

50*08 

50*23 

50*39 

168 

50*54 

60-70 

60-85 

51-01 

51-17 

51-32 

51*48 

51-63 

51*79 

51-94 

169 

52T0 

52-26 

52*41 

52*56 

52*72 

52*88 

53*03 

53*19 

53-34 

53*50 

170 

53*65 

53*81 

63-96 

54*12 

54-28 

54*43 

54*59 

54-74 

54*90 

55*05 

171 

55*21 

66-36 

55*52 

65*68 

55*83 

55*99 

66*14 

56*30 

56*45 

56*61 

172 

56-76 

56*92 

57*08 

57*23 

57*39 

67-54 

57-70 

57-85 

58*01 

58*16 

173 

58*32 

58*47 

58*63 

58-79 

58*94 

59*10 

69-25 

59*41 

59*56 

59-72 

174 

59*87 

60*03 

60*19 

60*34 

60*50 

60*65 

60-81 

60*96 

61*12 

61-27 

175 

61*43 

61-59 

61-74 

61*90 

62*05 

62*21 

62*36 

62*52 

62*67 

62*83 

176 

62*99 

63-14 

63*30 

63*45 

63*61 

63-76 

63-92 

64*07 

64*23 

64*38 

177 

64*54 

64-70 

64*85 

65*01 

65-16 

65*32 

65*47 

65*63 

65-78 

65*94 

178 

G6T0 

66*25 

66*41 

66*56 

66-72 

66-87 

67*03 

67-18 

67-34 

67-50 

179 

67-65 

67-81 

67*96 

68*] 2 

68-27 

68*43 

68*58 

68*74 

68-89 

()0*05 

180 

69-21 

69-36 

69-52 

69-67 

69*83 

69-98 

70-14 

70-29 

70*45 

70*61 

181 

70*76 

70*92 

71-07 

71*23 

71-38 

71-54 

71*69 

71*85 

72*01 

72-16 

182 

72*32 

72*47 

72-63 

72-78 

72-94 

73-0!) 

73*25 

73*41 

73*56 

73-72 

183 

73*87 

74*03 

74-18 

74*34 

74*49 

74-65 

74*80 

74*96 

75*12 

75-27 

184 

75*43 

75*58 

75-74 

76*89 

7()'()5 

76-20 

76-36 

76*52 

76*67 

76-83 

185 

76*98 

77*14 

77-29 

77*45 

77*60 

77-76 

77-92 

78*07 

78*23 

78-38 

186 

78*54 

78*69 

78-86 

79*00 

79* J 6 

79-32 

79*47 

79*03 

79*78 

79-94 

187 

80*09 

80*25 

80-40 

80*56 

80*71 

80-87 

81*03 

SM8 

81-34 

81-49 

188 

81*65 

81*80 

81-96 

82*11 

82*27 

82-43 

8*2*58 

82*74 

82-89 

83-05 

189 

83*20 

83*36 

83-51 

83*67 

83*83 

83-98 

84-14 

84*29 

1 84*45 

84-60 

190 

84*76 

84-91 

86-07 

85*22 

85*38 

85-54 

8e5*69 

85*85 

86*00 

86-16 

191 

86*31 

86*47 

86-62 

86*78 

86*94 

87-09 

87*25 

87*40 

87*56 

87-71 

192 

87*87 

88*02 

88-18 

88*34 

88*49 

88-65 

88*80 

88*96 

89*11 

89-27 

193 

89*42 

89*58 

89-74 

89*89 

90*05 

90-20 

90*36 

90*51 

90*67 

90-82 

194 

90*98 

91*13 

91-29 

91*45 

91*60 

91 -76 

91*91 

9*>07 

92*22 

92-38 

195 

92*53 

92*69 

92-85 

93*00 

93*16 

93-31 

93*47 

93*62 

93*78 

93-93 

196 

94*09 

94*25 

94-40 

94-56 

94*71 

94-87 

95*02 1 

95*18 

95*33 

95-49 

197 

95*65 

95*80 

95-96 

96*11 

96*27 

96-42 

96*58 

96*73 

96*89 

97-04 

198 

97*20 

97*36 

97-51 

97*67 

97*82 

97-98 

98*13 

98-29 

98*44 

98-60 

199 

98*76 

98*91 

99-07 

99*22 

99*38 

99-53 

99*69 

99-84 

100*00 

* 
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TABLE LXXVb (4).— Percentage of GaGO., iu a mijcture of CaCO^j and BaGOg, 

^ -r-i nr\ ^ X . ;i i M/ \ „ _ 1 (Hi .tJAA.^ A >. X 

1 grm. BaCOy 

K 

If V ra volume iu c.cms. of 


iOI‘31712 c.cins. 'A acid; 1 gmi. GaGOifd 1)1) '80020 c.cims. aciiL 


10 


acid, ueulraliBod hy 1 glm. of inixiure, then > 


Percentage of GaGOjj=^ (V 101*31712) x 1'01;VU)28. 

Here more reliance may, with very iinely gradiiaiuul Imrettes, ho placed on the secom 
decimal in the percentages, but nothing further can be rclicid upon. 


■ N ”' 

V=c.ems. of 

acid correspond- 
ing to 1 grm. 1 




TciitliH of a cm . CJuho . 





•0 

•1 

-2 

'3 

•4 

•5 

*6 

•7 

•8 

*9 

101 

* 

• K - 

* 


0-08 

0*19 

0*29 

0-39 

0-49 

0*59 

102 

0-69 

0-79 

0*90 

1-00 

1*10 

1*20 

1%30 

1*40 

1*51 

1*61 

103 

1‘71 

1-81 

1-91 

2*01 

2-11 

2*22 

2*32 

2*42 

2-63 

2*62 

104 

2'72 

2*83 

2*93 

3-03 

3*13 

3-23 

3*33 

3*43 

3*54 

3*64 

105 

3-71 

3*84 

3*94 

4-04 

4 - J.5 

4-25 

4*35 

4-45 

4-55 

4-65 

106 

4'76 

4*86 

4*96 

5-06 

5*16 

5*26 

5*36 

5-47 

5-67 

5-67 

107 

5'77 

5-87 

5-97 

6-08 

6-18 

6*28 

G-38 

6*48 

6*58 

6-68 

108 

6'79 

6*89 

6-99 

7-09 

7-19 

7*29 

7*40 

7*50 

7-60 

7-70 

109 

7-80 

7-90 

8*00 

8-11 

8*21 

8-31 

8-41 

8-51 

8-61 

8-72 

110 

8*82 

8*92 

9-02 

9*12 

9*22 

9*32 

9*43 

9*53 

9-63 

9-73 

111 

9*83 

9*93 

10*04 

10*14 

10*21 

10-34 

10-44 

10-54 

10 64 

10-75 

112 

10*85 

10-95 

11*05 

11*15 

11*25 

1 1 -36 

1 1 *46 

1 1 *56 

1 1 - GC ) 

11*76 

113 

11-80 

11-96 

12-07 

12*17 

12*27 

12-37 

12-47 

13-57 

12*68 

12-78 

114 

12-88 

12*98 

13-08 

13-18 

13*28 

13*39 

13*19 

13-59 

13*69 

13-79 

115 

13*89 

14-00 

14*10 

14*20 

14*30 

14*10 

14*50 

14*60 

14-71 

14*81 

116 

14 * 9 ] 

15*01 

15*11 

15*21 

15*32 

15*^2 

15*52 

15*62 

15-72 

15-82 

117 

15’92 

16-03 

16-13 

16*23 

lG-33 

16-43 

16*53 

16*64 

l(>-74 

16*84 

118 

16*94 

17-04 

17*14 

17*24 

17*35 

17-45 

17*55 

17*65 ! 

17-75 

i7 * 8f 

119 

17*96 

18*06 

18*16 

18*26 

18-36 

18*46 

18*56 

18*67 

18-77 

18-87 

120 

18*97 

19-07 

19*17 

19*28 

19*38 

19*48 

1 9*58 

19-68 

l'.)-78 

19 * 8 ^ 

121 

19*99 

20*09 

20*19 

20*29 

20*39 

20*49 

20*60 

20*70 

20-80 

20 ‘ 9 ( 

122 

21*00 

21*10 

21*20 

21-31 

21-41 

21*51 

21-61 

21*71 

21-81 

21 * 9 : 

123 

22-02 

22*12 

22*22 

22*32 

22*42 

22*52 

22*63 

22*73 

22-83 

22 * 9 : 

124 

23*03 

23*13 

23*24 

23*34 

23*44 

23*51 

23*64 

23-71 

23-84 

23 * 9f 

125 

24*05 

24*15 

24-25 

24*35 

24*45 

24*56 

21-66 

i 24*76 

1 

• 24 - 8 () 

24 * 9 ^ 

126 

25-06 

25-16 

• 25*27 

25*37 

25*47 

25*57 

25*67 

I 

25*77 

25-88 

25 ' 9i 

127 

26-08 

26*18 

26-28 

26*38 

26*48 

26*59 

26-69 

26*79 

2G - 8 !) 

26 ‘ 9 ‘ 

128 

27-09 

27*20 

27-30 

27-40 

27*50 

27-60 

27-70 

i 27-80 

27-91 

28*0 

129 

28*11 

28-21 

28*31 

28-41 

28*52 

28-62 

28-72 

28-82 

28-92 

29 ' 0 ! 

130 

29*12 

29-23 

29*33 

29*13 

29*53 

29-63 

29-73 

29*81 

29 - 94 - 

30*0 

131 

30-14 

30*24 

30*34 

30*44 

30*55 

30*65 

30-75 

30*85 

30-96 

31 * 0 ^ 

132 

31*15 

31-26 

31*36 

31*46 

31*56 

31*66 

31-76 

31*87 

31-97 

32*0 
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TABLE LXXVe {i).—conf.inued. 


T=e.cms. of — 
10 

acid correspond- 
ing to 1 grm. 




Tenths of a cm. Oiibo. 





•0 

•1 

•2 

•3 

•4 

•5 

•6 

•7 

-8 

•9 

133 

32' 1 7 

3-2-27 

32-37 

32*48 

32*58 

32*68 

32*78 

32-88 

32*98 

33-08 

134 

33*10 

33-29 

33*39 

33*49 

33-59 

33*69 

33-80 

33*90 

34*00 

34*10 

135 

34*20 

34*30 

34-40 

34-51 

34*61 

34*71 

34*81 

34*91 

35*01 

35*12 

136 

35*22 

35*32 

35-42 

35-52 

35*62 

35*72 

35*83 

35*93 

36-03 

36-13 

137 

36*23 

36*33 

36-44 

36-54 

36-64 

36-74 

36-84 

36*94 

37-04 

37-15 

138 

37-25 

37*35 

37-45 

37-56 

37*65 

37-76 

37-86 

37-96 

38*06 

38-16 

139 

38*26 

38*36 

38-47 

38*57 

38*67 

38-77 

38*87 

38-97 

39*08 

39*18 

140 

39*28 

39*38 

39*48 

39-58 

39*68 

39*79 

39*89 

39*99 

40*09 

40*19 

141 

40-29 

40*40 

40*50 

40*60 

40-70 

40-80 

40*90 

41*00 

41*11 

41*21 

142 

41*31 

41*41 

41*51 

41*61 

41*72 

41*82 

41*92 

42-02 

42*12 

42*22 

143 

42*32 

42*43 

42*53 

42*63 

42*73 

42*83 

42*93 

43*04 

43*14 

43*24 

144 

43-34 

43*44 

43*54 

43*64 

43-76 

43*85 

43*95 

44*05 

44-15 

44*25 

145 

44*36 

44*46 

41*56 

44*66 

44-76 

44*86 

44*96 

45-07 

45-17 

45*27 

146 

45*37 

45*47 

45*57 

45*68 

45*78 

45*88 

45*98 

46-08 

40-18 

46*28 

147 

46*39 

46-49 

46*59 

46*69 

46*79 

46*89 

47*00 

47-10 

47*20 

47-30 

148 

47-40 

47-50 

47-61 

47*71 

47-81 

47-91 

48-01 

48*11 

48-21 

48*32 

149 

48*42 

48*52 

48*62 

48*72 

48-8-2 

48-93 

49*03 

49*13 

49*23 

49-33 

150 

49*43 

49*53 

49*64 

49*74 

49*84 

49*94 

50*04 

50*14 

50*25 

50*35 

151 

50*45 

60*55 

50*65 

50*75 

50*85 

50*96 

51*06 

51*16 

51*26 

51*36 

152 

51*46 

51*57 

51*67 

51*77 

51*87 

51*97 

1 52*07 

52-17 

52*28 

52*38 

153 

52*48 

52*58 

52*68 

52*78 

52*89 

52*99 

53*09 

53*10 

53*29 

53*39 

154 

53*49 

53*60 

53*70 

53*80 

53*90 

54*00 

,54*10 

54*21 

64*31 

54*41 

155 

54*51 

54*61 

54*71 

54*81 

54*92 

55*02 

1 55*12 

55*22 

55*32 

55*42 

166 

55*53 , 

55*63 

55*73 

55*83 

55*93 

56*03 

56*13 

56*24 

56*34 

56*44 

157 

56*54 j 

56*64 

56*74 

56*85 

56*95 

57*05 

57*15 

57*25 

57*35 

[ 

57*45 

158 

57*56 

57*66 

57*76 

57*86 

57*96 

58*06 

58*17 

58*27 

58*37 

58*47 

159 

58*57 

58*67 

58*77 

58*88 

58*98 

59-08 

59-18 

59-28 

59*38 

59 *‘1 9 

160 

59*59 

59*69 

59*79 

1 59*89 

59*99 

60*09 

60*20 

60*30 

60*40 

60*50 

161 

G0*6() 

60*70 

60*81 

I 60*91 

61*01 

61*11 

61*21 

61*31 

61*41 

61*52 

162 

61*62 

61*72 

61*82 

61*92 

62*02 

62*13 

62*23 

62*33 

62*43 

62*53 

163 

62*63 

62*73 

62*84 

62-94 

63*04 

63*14 

63*24 

63*34 

63*45 

63*55 

164 

63*65 

63*75 

63*85 

63-95 

64*05 : 

64*16 

64*26 

64*36 

64*46 

64*56 

165 

64*66 

64*77 

64*87 

64-97 

65*07 

65-17 

65*27 

65*37 

65*48 

65*58 

166 

65*68 

65*78 

65*88 

66-98 

66*09 

66*19 

66*29 

66*39 

66*49 

66*59 

167 

66*69 

66*80 

66*90 

67-00 

67*10 

67*20 

67*30 

67*41 

67*51 

67*61 

168 

67*71 

67*81 

67*91 

68-01 

68-12 

68*22 

68*32 

68*42 

68*52 

68*62 

169 

68*73 

68*83 

68*93 

69-03 

69*13 

69*23 

69*33 

69*44 

69*5i 

69*64 
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TABLE LXXVb (4). — mnlinueti. 






Tenths of u tiin. dnbe. 




1 

“'eg’ 
^ 1 

•0 

•1 

•2 

*3 

•4 

•5 

*6 

•7 

-8 

•0 

170 

69-74 

00 -84 

09*94 

70*05 

70*15 

70*25 

70*35 

70*45 

TO-rifi 

70*05 

171 

7t)-76 

70*80 

70*96 

71*06 

71*16 

71*20 

71-37 

71*47 

71-57 

71*07 

172 

71-77 

71*87 

71*97 

72*08 

72*18 

72*28 

72*38 

72*48 

72-r).s 

72’09 

173 

72-79 

7:^*89 

72*99 

73*09 

73*19 

73*29 

73*40 

73*50 

76-60 

73*70 

174 

73-80 

73*90 

74*01 

74*11 

74*21 

74*31 

74-41 

74*51 

74-Cl 

74*72 

175 

74-82 

74*92 

75*02 

75*12 

75*22 

75*33 

75*43 

75*53 

75-63 

75*73 

176 

75- 83 

76- 85 

75*93 

76*04 

76*14 

76*24 

76*34 

70*44 

76*54 

76-65 

76*75 

177 

76*95 

77*05 

77*15 

77*25 

77*36 

77*40 

77*56 

77-66 

77*76 

178 

77-86 

77*97 

78*07 

78*17 

78 ’27 

78*37 

78*47 

78*57 

78 -6« 

78*78 

179 

78-88 

78*98 

79*08 

79*18 

79*29 

79*39 

79*40 

79*59 

79-69 

79*79 

180 

79-89 

80*00 

80*10 

80*20 

80*30 

80*40 

80*50 

80*01 

»0-7 1 

80*81 

181 

80-9 J 

81-01 

81*11 

81*21 

81 *32 

81*42 

81*52 

81*02 

81-72 

81*.S2 

182 

81-93 

82*03 

82*13 

82*23 

82*33 

82*43 

82*53 

82*04 

82-74 

82*8-1 

183 

82-94 

83*04 

83*14 

83*25 

83*35 

83*45 

83*55 

83*05 

83-75 

83*85 

184 

83-96 

84*06 

84*10 

84*26 

84*36 

84 40 

84*57 

84*07 

84-77 

84*87 

185 

84-97 

85*07 

85*17 

85'28 

85*38 

85*48 

85*58 

85*08 

85-78 

85*89 

186 

85-99 

86*09 

80*19 

1 8(r29 

80*39 

80*49 

80*00 

86*70 

86-80 

80*9(^ 

187 

87-00 

87*10 

87*21 

87*31 

87*4 ! 

87*51 

87*0 1 

87*7 1 

87-81 

87*92 

188 

88-02 

88*12 

88*22 

88*32 

88*42 

88*53 i 

88*03 

88*73 

88-83 

88*93 

189 

89-03 

89*13 

89*24 

89*3-1 

89*4 i 

89*54 

89*04 

89*74 

89-85 

89*95 

190 

90-05 

90*15 

90*25 

90*35 

90*40 

90*50 

90*00 

* 90*76 

90-86 

90 90 

191 

91-06 

91*17 

91*27 

91*37 

91*47 

91*57 

91*67 

9 1 *78 

i) I -88 

91*98 

192 

92-08 

92*18 

92*28 

92*38 

92*49 

92*59 

92*69 

92*79 

92-89 

92*99 

193 

93-10 

93*20 

93*30 

93*40 

93*50 

93*60 

93 ’70 

93*81 

93-91 

94*01 

194 

94-n 

94*21 

94*31 

91*42 

94 *52 

91*02 

94*72 

94*82 

91-92 

95*02 

195 

95-13 

95*23 

95*33 

95*43 

95*53 

95*03 

95*74 

95*84 

95-94 

90*04 

196 

90-14 

90*21 

90*34 

90*45 

90*55 

90*05 

96*75 

96*85 

96-95 

97*00 

197 

97-16 

97*20 

97*36 

97*46 

97*50 

97*60 

97*77 

97*87 

97-97 

98*07 

198 

98-17 

98*27 

98*38 

98*48 

98*58 

98*08 

98*78 

98*88 

' 98-98 

99*09 

199 

99-19 

99*29 ; 

99*39 

99*49 

99*59 

99*70 

99*80 

99*90 

100-00 

* 


The following mixluros arc less likely to ocouf : — 

MgCOg and SrCOg ; percentage of MgCOg= (V - 135'S013f)) x 0'98-'14C08. 
MgCOg and BaCOj; percentage of MgCOg = (V-101'317l23) x 0-73G5S28. 
SrCOg and BaCOg ; percentage of SrC 03 = (V - 10L317123) x 2'02532r)3. 
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TABLE IjXXVk (5). — Percentage of NaCl in a mixture of XaCl and KCl. 

1 grm. KCl:3l34*048257 c.cms. of ^ silver sol; 1 grm. N‘aCl=17O‘94O170 c.cxns silver sol; 

'E ^ ^ 

If V- volume in c.cms. of — silver solution corresponding to 1 grm. of mixture, then : — 


Percentage of ]!!7aCl = (Y - 134*048257) x 2’710621L 1 

As one can work with a ceniiuormal silver solution, and so get liner readings, the percentages 
are given to tlircc places of decimals, hut more than two can scarcely be relied upon. i 


1 ? 

Y =c.ciiis. of — 
10 

Silver Solution 
corresponding 
to 1 grm. 

Touths of a om. Cube. | 

•0 

•1 

•2 

•3 

*4 

•6 

•6 

•7 

•8 

•9 ^ 

134 

* 

0-140 

0-411 

0*682 

0-953 

1-225 

1-496 

1-767 

2-038 

2-309 

135 

2-580 

2-851 

3-122 

3-393 

3*664 

3-935 

4*206 

4-477 

4-748 

5-019 : 

136 

5*290 

6-561 

6-833 

6-104 

6-375 

6-646 

6-917 

7-188 

7-459 

7-730 

137 

8-001 

8-272 

8-543 

8-814 

9-085 

9*356 

9-627 

9-898 

10-170 

10-441 

138 

10-712 

10-983 

11-254 

11-525 

11-796 

12-067 

12-338 

12-609 

12-880 

13*151 ; 

139 

13-422 

13-693 

13-964 

14-235 

14-507 

14-778 

15-049 

15-320 

15-591 

15-862 i 

140 

ir)-i33 

16-404 

16-675 

16-946 

17-217 

17*488 

17-759 

18*030 

18-301 

18*572 ; 

141 

18-844 

19-115 

19-386 

19-657 

19-9-38 

20*199 

20*470 

20-741 

21-012 

21-283 ! 

142 

21-554 

21-825 

22*096 

22-367 

22-638 

22*909 

23-181 

23*452 

23-723 

23*994 , 

143 

2'l -2f)5 

24-536 

24*807 

25-078 

25-349 

25-620 

25*891 

26*102 

26-433 

26-704 [ 

144 

2()-<J76 

27*246 

27-518 

27-789 

28-060 

28-331 

28-602 

28-873 

29-144 

29-415 1 

143 

29-686 

29-957 

30*228 

30-499 

30-770 

31-041 

31-312 

31-583 

31-855 

32-126 

146 

32-397 

32-668 

32-939 

33-210 

33-481 

33-752 

34-023 

34-294 

34-665 

34-836 

147 

35-107 

35-378 

35-649 

35-920 

36-192 

36*463 

36-733 

37-005 

37-276 

37-647 

148 

37-818 

38-080 

38-360 

38-631 

38-902 

39-173 

39-444 

39-715 

39-986 

40-267 

149 

40-529 

40-800 

41-071 

41-342 

41*613 

41-884 

42-155 

42-426 

42-697 

42-968 

150 

43-239 

43-510 

43-781 

44-052 

44-323 

44-594 

44*866 

45-137 

46-408 

45-679 

151 

•1 6-950 

46-221 

46-492 

46-763 

47-034 

47-306 

47-676 

47-847 

48-118 

48-389 

152 

48-660 

48-931 

49-202 

49-474 

49-745 

50-016 

50-287 

50-558 

50-829 

51*100 

153 

51-371 

61-642 

61-913 

52-184 

52-455 

52*726 

52-997 

53-268 

53-539 

53-811 i 

164 

54-082 

54-353 

64-624 

54-895 

56-166 

55-437 

55-708 

55-979 

56-250 

56-521 : 

155 

56*792 

57-063 

57-334 

67-605 

57-876 

58-148 

168-419 

! 58-690 

58*961 

59-232 

166 

59-503 

59-774 

60-046 

60-316 

60-587 

60-858 

61-129 

61-400 

61-671 

61*942 

167 

62-213 

62-485 

62-756 

63-027 

63-298 

63*569 

63-840 

64-111 

64-382 

64*653 

158 

64-924 

66-195 

65-466 

66-737 

66008 

66*279 

66-550 

66-822 

67-093 

67-364 

159 

67-635 

67-906 

68-177 

68-448 

68-719 

68*990 

69-261 

69-532 

69*803 

70*074 

160 

70-345 

70-616 

70-887 

71-159 

71-430 

71-701 

71-972 

72-243 

72*514 

72-785 

161 

73-056 

73-327 

73-598 

73-869 

74-140 

74-411 

74-682 

74-953 

75-224 

75-496 

162 

75-767 

76-038 

76-309 

76-680 

76-851 

77-122 

77-393 

77-664 

77*935 

78*206 

163 

78-477 

78-748 

79-019 

79-290 

79-561 

79-832 

80-104 

80*375 

80*646 

80*917 

164 

81-188 

81-459 

81-730 

82-001 

82-272 

82-543 

82-814 

83-085 

83*356 

83-627 

165 

83-898 

84-170 

84-441 

84-712 

84-983 

85-254 

85-525 

85*796 

86*067 

86-338 

166 

86-609 

86-880 

87-161 

87-422 

87-693 

87-964 

88-236 

88-507 

88-778 

89-049 

167 

89-320 

89 -SOI 

89-862 

90-133 

90-404 

90-675 

90-946 

91-217 

91-488 

01-759 

168 

92-030 

92-301 

92-572 

92-843 

93-116 

93-386 

93-657 

93-928 

94-199 

94-469 

169 

94-741 

95-012 

95-283 

95-554 

95-826 

96-096 

96-367 

96*638 

96-909 

97-180 

170 

97-452 

97-723 

97-994 

98-265 

98-536 

98-807 

99-078 

99-349 

99*620 

99*891 


4 B 
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Tj4BLE LXXVb (6), — Percentage of AgBr in a mixture of AgBr and AgCl, calculated from loss of weigM 
per 1 grm. of mixture wlien the AgBr has been converted into AgCl. 
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TABLE LXXYe (T). — Percentage of Agl in a mixture of Agl and AgBr, calculated from loss of weight per 
gramme of mixture when the Agl has been converted into AgBr. 
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TABLE LXXVe (8). — Percentage of Agl in a mixture of Agl and AgCl, calculated from 
loss of weight per 1 gramme of mixture when the Agl has been converted into AgCl, 


Loss of Weight, 
Gentigrammes. 





Milligrammes. 

r. 
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8-8617 
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S-9872 

9-2440 

9*5008 

9*7575 

10*0143 

4 
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41-3412 

41*5979 
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421116 

42*3683 

42*6251 

42*8818 

43*1386 ’ 

43-31(54 
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43*6622 

43*9089 

44*1657 

44*4225 

44-6793 

44-9361 

45*1928 

45*4496 

45*7064 

46-968-' 
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46*4767 
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46*9903 
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49*0445 

49*3013 

49-5580 
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61-61-23 

61*8690 

52*1258 

52*3826 

5*2*6394 

62*8962 

53*1529 

53*4007 
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21 

53*9233 

54*1800 

54*4368 

51-6936 

54*9,501 

65*2071 

55*4639 

55*7207 
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66 “234 3 

22 

56*4910 

56*7478 
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57*2614 

57-5181 

57*7749 

58*0317 

58*2885 

58*5453 

58 ■8020 
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59 *0588 
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59*5724 

59*8291 
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70*1002, 
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28 
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72-1545 

72*4112 

72*6680 

72*9218 

731816 

73-4383 

73*6951 

73*9519 

74 •2087 

29 

74*4655 

74*7222 

71*9790 

76*2358 

75*4926 

75*7493 

76*0061 

76*2629 

76*5197 

76-7765 

30 

77*0332 
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33 

84*7366 

84*9933 
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84 
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83 0747 
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36 
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92*9534 
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93*4670 
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94-7509 

37 
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95*2644 

95*5212 

95*7780 

96*0348 

96*2915 

96*5483 

96*8051 

97*0619 

97-8186 

38 

97*5754 

97*8322 

98*0890 

98*3468 

98*6026 

98*8593 

991361 

99*3720 

99*6296 

99-8864 


Change in the percentage of Agl for every lentil of a millignimme 
change in weight of 1 grm. of mixture. 


Change in 
mgTu. 

Change in 
l)ercentage. 

Change in 
mgin. 

Change in 
percent ago. 

0*1 

0-025678 

0*6 

0*154067 

0*2 

061356 

0*7 

179744 

0*3 

077033 

0*8 1 

20542*2 

0*4 

102711 

0*9 

231100 

0*5 

128389 

1*0 

260777 
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TABLE LXXVffi (9).— Weights of vanous bromides, etc., corresponding to 
known loss oi weight on replacing bromine by chlorine. 



Corresponding? Weights of 


Bi:. 

Hlir. 

NaBr. 

JvBr. 

AgBr. 

1 

1-796450 

1-819097 

2-314311 

2-676028 

4*221209 

2 

3*592900 

3*638194 

4-628623 

5-35205G 

8*442597 

3 

5-389351 

5-457291 

6-942934 

8-028084 

12-663896 

4 

7-185801 

7-276387 

9-257246 

10-704111 

16*885194 

5 

8*982251 

9-095484 

11-571557 

13-380139 

21-106493 

6 

10-778701 

10*914581 

13-885868 

16-056167 

25*327792 

7 

12*575152 

12-733678 

10*200180 

18-732195 

29-549090 

8 

1 4-371602 

14-552775 

18-514491 

21-408223 

33-770389 

9 

16-168052 

16-371871 

20-828803 

24-084251 

37-991687 

10 

17-964502 

18-190968 

23-143114 

20-760279 

42-212986 

11 

19*7()0953 

20*010005 

25-4 57425 

29-436306 

40-431284 

12 

21-557103 

21-829162 

27-77 1737 

321 12334 

50-655583 

13 

23-353853 

23-648259 

30 ■08001 8 

34-788362 

51-876882 

14 

25-150303 

25*407356 

32-400359 

37-464390 

59-098180 

16 

2()*9467r)4 

27-286452 

34-714671 

40-140418 

63-319479 

16 

28-743204 

29-105649 

37-028982 

42-816446 

67*540777 

17 

30*539654- 

30*924646 

39-343294 

45-492474 

71-762076 

18 

32-336104 

32-743743 

41-657605 

48-168501 

75*983375 

19 

.•54-132554 

34-562840 

43-971916 

50-744529 

80*204673 

80 

35-929005 

36-381937 

40-286228 

53-620557 

84*425972 

21 

37-725455 

38-201033 

48-600539 

56-196585 

88*647270 

22 

39-521905 

40-020130 

50-914851 

58-872613 

92*868569 

23 

41-318355 

41-839227 

63-229 162 

61-548641 

97*089867 

24 

43-114806 

43-658324 

55-643473 

04-224669 


25 

44-911256 

46-477421 

57-857785 

66-900696 


26 

46-707706 

47-296518 

60-172096 

69-576724 


27 

48-604156 

49-115614 

62-486408 

72-252752 


28 

50-300607 

50-934711 

64-800719 

74-928780 


29 

62-097057 

62-763808 

67-115030 

77-604808 


30 

63-893507 

54-572905 

69-429342 

80-280836 


31 

55-689957 

60-392002 

71-743663 

82-956864 


32 

57-486408 

58-211099 

74-067905 

86-632892 


33 

69-282858 

60-030195 

76-372276 

88-308919 


34 

61-079308 

61-849292 

78-686587 

90-984947 


85 

62-875758 

63-668389 

81-000899 

93-660975 

i 

' 1 
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TABLE LXXVjs {%)--^conUmetl 


^ o M_- 
, o 0 

OoiTOspondiug Wcighl.s of 







j 53 ^ 

Br. 

HBr. 

NaBi*. 

KBr. 

Af-l!.-. 

36 

C4*GT2208 

65*487486 

83*315210 

96-337003 


37 

66*468659 

67 ■306583 

85-629521 

99*013031 


38 

68*2651 09 

69*125680 

87-943833 



39 

70-061559 

70-944776 

90*258144 



40 

71 '868009 

7*2*763873 

92-572456 



41 

73'664460 

74-582970 

94*886767 



42 

75-450910 

76-402067 

97-201078 



43 

77-247360 

78-221164 

99*515390 



44 

79-043810 

80-040261 




45 

80*840261 

81*849357 




46 

82 -630711 

83-678454 




47 

8.1'4331G1 

85-497551 




48 

86-229611 

87-316648 




49 

88-026062 

89-136745 




50 

89-822512 

90-954842 




51 

91-618902 

92-773938 




52 

93-415412 

94-593035 




53 

95-211803 

96-412132 




54 

97-008313 

98-231229 




55 

98-804763 






If a gramme of the substance was taken, and the nuiubers in the iivst column denote 
centigrammes, then the numbers in columns 2 to 6 give percentages. 


Corresponding weights of bromine and varioua bromi<les, etc.. 


Br, 

HBr. 

NaBr. 

KBr. 

AgBr. 

Cl to 

replace Br. 

TjOSS oil 
replacing 
lii-y by UL 

Lush mi 
replacing 

Br by 0. 

1 

1*012606 

1*288269 

1*489620 

2-349800 

0-443347 

0-556653 

0-912156 

2 

2*025213 

2-57653S 

2*979240 

4-G99600 

0-886693 

1-J 13307 

1-824912 

3 

3-037819 

3-864807 

4-468859 

7*049400 

1*330040 

1-669960 

2*737369 

4 

S 4*050425 

5-153077 

5-958479 

9-399200 

1-773387 

2-226613 

3-649825 

5 

5*063032 

6-441346 

7-448099 

11-748999 

2*216733 

2-783267 

4-662281 

6 

6*075638 

7-729615 

8-937719 

14-098799 

1 2*660080 

3-339920 

5-474737 

7 

7*088244 

9-017884 

10-427339 

16-448599 

3*103427 

3-896673 

6-387194 

8 

8-100850 

10-306153 

11-916958 

18-798390 

3-546773 

4-453227 

7-299650 

9 

9*113457 

11-594422 

13-406678 

21-148199 

3*990120 

5-009880 

8-212106 
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TABLE LXXVb (10). — Weights of various iodides, etc., corresponding to known 
loss of weight on rophicing iodine by bromine. 


^40SS of 
Weight on 
re})lacing 
Iodine by 
Ib'omine. 

• 

Corresponding Weights of 

Corresponding 
Loss on leplaciiig 
the Iodine hy 
Chlorine. 

L 

IIL 

Kal. 

KL 

Agl. 

1 

2-700916 

2-722357 

3-191236 

3-533716 

4*996809 

1-94681986 

2 

6-401829 

5-444714 

6-382472 

7-067432 

9-993618 

3-89363971 

3 

8-102744 

8-167071 

9-573708 

10-601149 

14-990428 

5-84045957 

4 

10-803G59 

10-889428 

12-764944 

14-134865 

19-987237 

7-78727942 

5 

13-504573 

13*611785 

15-966180 

17-668681 

24-984046 

9-73409928 

6 

16-205488 

16-334132 

19-147415 

21*202297 

29-980855 

11-68091913 

7 

18-906403 

19*056499 

22-338651 

24-7360] 4 

34-977664 

13’62773899 

8 

21-607318 

21-778850 

25*529887 

28*269730 

39-974474 

15-574 5588 5 

9 

iJd-308232 

24*501213 

28*721123 

31-803446 

44-971283 

17-52137870 

10 

27-009147 

27-223669 

31*912359 

35-337102 

49-968092 

19-46819856 

11 

29-710062 

29-945926 

35-103595 

38-870879 

54-964901 


12 

32-410976 

32*068283 

38-294831 

42-404595 

59-961710 


13 

35-111891 

35-390040 

41-486007 

45-938311 

64-958519 


14 

37-812806 

38-112997 

44-677303 

49-472027 

69*955329 


15 

40-513720 

40*835354 

47-868539 

53-005743 

74-9.52138 


16 

43-214635 

43*557711 

51*059774 

56-539400 

79-948947 


17 

45-915550 

46*280068 

54*251010 

60-073176 

84-945756 


18 

48-616465- 

49*002425 

57*442246 

63-006892 

89-942.565 


19 

51-317379 

51*724782 

60-633482 

07-140608 

94-939375 


20 

64-018294 

54 ‘d 47 139 

63-824718 

70-674325 

99-936184 


21 

50-719209 

57*169496 

67-015954 

74-208041 



22 

1 

59-420123 

59*801853 

170*207190 

77-741757 

i 


23 

62-121038 

62-614210 

73*398426 

81-275473 



24 

04-821953 

65*336567 

76-589662 

84-809190 



25 

67-522807 

68*058924 

79*781898 

88-342906 



26 

70-223782 

70*781281 

82-973133 

91-876622 



27 

72-924697 

73*503638 

86-164369 

95-310338 



28 

75-625612 

76*225995 

89-355605 

98-944054 



29 

78-326.526 

78*948351 

92-546811 
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TABLE LXXVe {\0)~eonihued. 


Loss of 
Weight on 
roj)lacing 
Iodine by 
Bromine. 

(Jon'OMpoiiding Weigh is of 

( /orreaponding 
Loss on replucJng 

1. 

IJL 

Naf. 

KL 

Agl, 

ilio Iodine by 
Olilnrine, 

30 

81 •027441 

81*670708 

95*737077 




31 

83-728356 

84-393065 

98-928313 




32 

86-429270 

87-1154-22 





33 

89*130180 

89-837779 





34 

91*831100 

92-560136 





35 

94*532014 

95-282493 





36 

97*232929 

98-004850 





37 

99*933844 ‘ 







If a gramn\c of ibo Ruhsi.ancM' was taken, and tl\e iiund)orR in the first cokunn denote 
coutigramuios, tlieii tke uunibci’H in coknuna 2 to 6 give the pereentagos. 


Corresponding wciglits of iodine and varions iodt<U‘s, etc. 


I. 

HI. 

Nal. 

KI. 

Asl. 

Br to 
replace I. 

I<oas on 
replace- 
ment by 
Br. 

Cl to 
replace 

J. 

Loss on 
I’f^plaee- 
men t by Cl 

Losh on 
replace- 
ment by 0. 

1 

1-007939 

1*181539 

1*308341 

1*850043 

0*629755 

0-370245 

0*279200 

0-720800 

0-936993 

2 

2-015878 

2*363078 

2-616681 

3-700087 

1*259510 

0*740490 

0-558400 

1-441600 

1-87398C 

3 

3-023817 

3*544617 

3*925022 

5*550130 

1*889265 

1-110735 

0-837599 

2*162401 

2-810979 

4 

4*031756 

4-726166 

5-23336-2| 

7*400173 

2-619020 

1-480980 

1-116799 

2-883201 

3-747972 

5 

5*039694 

5-907695 

6-641703 

9*250217 

3-148775 

1-851225 

1-395999 

3-604001 

4-684965 

6 

6*047633 

7-089234 

7-850043 

11*100260 

3-778530 

2-221470 

1-675199 

4-324801 

5-621968 

7 

7*055572 

8-270773 

9-168384 

12*950303 

4-408285 

2-691715 

1-954399 

6-04660] 

6-568951 

8 

8*063511 

9-452312 

10-466724 

14*800347 

6-038040 

2-961960 

2-233598 

6-766402 

7-495944 

9 

9*071450 

10-633851 

11-775065 

16*650390 

5-667796 

3-332204 

2-512798 

6-487202 

8-432937 



TABLE LXXYb (11). — Weights of various iodides, etc., correspondiDg to known 
loss of weight on replacing iodine by chlorine. 


Loks of 
Weight on 
ivpiacing 

1 by 01. 



Corresponding] 

Weights of 



I. 

HI. 

mi. 

KL 

Pblg. 

Asl. 

1 

1-387347 

1*398361 

1*639205 

1-771416 

2*517701 

2-566652 

2 

2*774G94 

2-796722 

3-278409 

3*542832 

5*035402 

5-133304 

3 

4-162041 

4-195083 

4*917614 

6-314248 

7*553103 

7*699956 

4 

5*549388 

5-593444 

6*556818 

7-085664 

10*070804 

10*266608 

5 

6*936735 

6*991805 

8-106023 

8-857080 

12-588505 

12*833260 

6 

8-324082 

8*390166 

9-835227 

10*628496 

15*106206 

15*399913 

7 

9-711429 

9-788527 

11-474132 

12-399913 

17-623907 

17-966565 

8 

11-098776 

11*186888 

13-113636 

14*1713*29 

20*141608 

20*533217 

9 

12-1861-23 

12-5S5249 

14*752841 

15-942745 

22*650309 

23*099869 

10 

13*873470 

13-983610 

10-3920I5 

17-714161 

25*177011 

25*666521 

11 

15*260817 

15-381971 

18*031250 

19-485577 

27-6947] 2 

28*233173 

12 

1()*648164 

16-780332 

19-670454 

21-250993 

30*212413 

30*799825 

13 

18*03551 1 

18-178693 

21-309659 

23-028409 

32*730114 

33-366.177 

14 

19-422868 

19*577054 

22-91 886.1 

24*799825 

35-247815 

35-933)29 

15 

20-810205 

20-976415 

24*588068 

26-671241 

37-766516 

38-499781 

16 

22*197552 

22*373776 

26-227273 

28-342657 

40*283217 

41-066433 

17 

23*584900 

23*772137 

27-866477 

30-114073 

42*800918 

43-633086 

18 

24*972247 

25*170498 

29-505682 

31-885489 

45*318619 

46-199738 

19 

26*359594 

26*5()8859 

31-144886 

33-656906 

47*836320 

48-766390 

20 

27*746941 

27*967220 

32-784091 

36-428322 

50*354021 

51-333042 

21 

29*134288 

29*365581 

34-423295 

37-199738 

52*871722 

63-899694 

22 

30*521635 

30*763942 

30-062500 

38-971154 

55*389423 

06-466346 

23 

31*908982 

32*162303 

37-701704 

40-742570 

57*907124 

69-032998 

24 

33*296329 

33*560664 

39-340909 

42-513986 

60*424825 

61-599650 

25 

34*683676 

34*959025 

40-980114 

44-285402 

62*942526 

64-166302 

26 

36*071023 i 

36*357386 

42-619318 

46-066818 

65*460227 

66-732954 

27 

37*458370 

37*755747 

44-258523 

47-828234 

67*977928 

69-299606 

28 

38*845717 

30*154108 

45-897727 

49-599650 

70*495629 

71-866259 

29 

40*233064 

40*552469 

47-536932 

61-371066 

73*013330 

74-432911 

30 

41*620411 

41*950830 

49-176136 

63-142482 

75*531032 

76-999563 

31 

43*007758 

43*349191 

50-815341 

54-913898 

78*048733 

79-666216 

32 

44*395105 

44*747552 

52-454545 

66-685316 

80*566434 

82-13-2867 

33 

45*782452 

46*145913 

54-093750 

58-466731 

83*084135 

84-699519 

34 

47*169799 

47*544274 

65-732954 

60-228147 

85*601836 

87-266171 

35 

48*557146 

48*942635 

57-372159 

61-999663 

88*119537 

89-832823 
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TABLE LXXVe {\l)--rontimml 


Loss of 
Woight on 
replacing 
I by 01. 


Oorrospomling Weights of 


■1!)-1M4493 r)0-;i'1099f) 59-()ll3G;i fi:{-770i)7!» 
5L-33LS10 r)l'7393r)7 (iO'OSOnGS C>r)-r)493!ir) 
52-719187 53-137718 G-2-289773 G7-3I3811 

54- 106531 54-53G079 G3-928',)77 69-085227 

55- 493881 55-934440 65-568182 70-856643 


90-637238 92-399475 
93-154939 94-966127 
95-672640 97-532779 
98-190341 


56-881228 

58- 268575 

59- 665922 

61- 043269 

62- 430616 

63- 817963 

65- 205310 

66- 592657 

67- 980004 
69-367352 


57- 332801 

58- 731162 

60- 129523 

61- 527884 

62- 926245 

61-324606 

65-722967 

67- 121328 

68- 519689 

69- 918050 


67- 207386 

68- 846591 

70-485795 

72- 125000 

73- 764204 

75-403409 

77- 042613 

78- 681818 

80- 321022 

81- 960227 


72-628059 

74-399475 

76- 170891 

77- 942308 

79-713724 

81-485140 

83-256556 

85- 027972 

86- 7il9388 
88-570804 


70-754699 71-316412 83-599432 90-342220 

72- 142046 72-714773 85-238636 92-113636 

73- 529393 71-113134 86-877841 93-885052 

74- 916740 75-511495 88-517015 95-656168 
76-304087 76-909856 90-156250 97-427884 


77-601434 

79- 078781 

80- 466128 

81- 853475 
83-240822 


78- 308217 

79- 706578 
81-104939 


91-795451 

93-434659 

95-073863 


99-199300 


82- 503300 96-713068 

83- 901661 98-352272 


84-628169 85-300022 99-991477 

86- 015516 86-698383 

87- 402863 88-096744 

88- 790210 89-495105 

90- 177557 90-893466 

91- 664904 92-291827 


92-95-2251 

94- 339598 

95- 726945 

97- 114292 

98- 501639 

99- 888986 


93-690188 

95- 088549 

96- 486910 

97- 885271 
99-283632 


If a gramme of the substance was taken, and the numbers in the fir.st column denote 
centigrammes, then the numbers in columns 2 to 7 give percentages. 
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TABLE LXXVk ( 12 ). — Weiglit in mgms. of NagSgO^ in a mixture containing Na 2 S 203 and 
Na^SOy calculated from titrations of equal weights, (1) against N/lOKMnO^ solution, and (2) 
against X /10 iodine. 

Digest first portion with a known volume (excess) of KMnO^. After a time add a known 
volume (excess) of X/lOFeSO^ solution and titrate hack with X/lOKMnO^. Titrate the second 
portion against iodine in the usual way. 

Flitting 0 ^- volume in cm^. of N*/lOKMnO^^ actually used up by the mixture, in. total volume 
m/hms that corresponding to tlui F 0 BO 4 . 
l=s volume in centimetre cui)ea of N /10 iodine used. 

4 - 2O2 + HgO - Xa^SO^ + HgSO^. 

2Na2S203 + 12 = Xa2B403 + 2Nal , 

One gramme Na2S2Ogs505‘625 cm^. N’/ 10 KMnO 4 solution. 

~ 63’203 „ „ iodine solution. 

So weight of Na 2 S 203=(0 - 1) x 0*00226029 gims. 


(0- I) 





Decimals of 1 cm'l 





{Hiias. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 


0*2260 

0*4521 

0-6781 

0*9011 

M301 

1*3562 

1*5822 

1*8082 

2-0343 

1 

2*2603 

2-48()3 

2*7123 

2*9384 

3*1614 

3*3904 

3*6165 

3*84*25 

4-0685 

4*2945 

2 

4-rv206 

4*74()6 

4*9726 

5-1987 

5*4217 

5*6507 

5*8767 

6*1028 

6-3288 

6-6548 

3 

6-78()<J 

7-00G9 

7*2329 

7*4859 

7*6850 

7-9110 

8-1370 

8*3631 

8*5891 

8-8161 

4 

9'0411 

9-2G72 

9*4932 

9-7198 

9*9453 

10*1713 

10*3973 

10-6233 

10-8494 

11-0764 

5 

H-3014 

11-6276 

n-7635 

11-9795 

12-2055 

12*4316 

12*6576 

12-8836 

13-1097 

13-3357 

6 

13*5617 

13*7877 

14*0138 

14*2398 

14*4658 

14*6919 

14*9179 

15*1439 

lD-3699 

15-6960 

7 

15*8220 

16*0480 

16*2741 

16*5001 

16-7261 

16*9521 

17-1782 

17*4042 

17-6302 

17-8662 

8 

18-082:} 

18*3083 

18*5343 

18*7604 

18-9864 

19-2124 

19*4385 

19*6645 

19*8905 

20*1165 

9 

20-3426 

20*5680 

20-7946 

21-0207 

21*2467 

21*4727 

21*6987 

21*9248 

22*1508 

22-3768 

10 

22*6029 

22-8289 

23*0549 

23*2809 

23-6070 

23-7330 

23*9590 

*24*1851 

-24-4111 

24-6371 

11 

24*8631 

25*0892 

25*3152 

25*5412 

25-7673 

•25*9933 

26*2193 

26*4453 

26-6714 

26-8974 

12 

27*1234 

27*3495 

27*5755 

27*8015 

28*0276 

28*2536 

28*4796 

28*7056 

28-9317 

29-1577 

13 

29*3837 

29*6097 

29*8358 

30*0618 

30*2878 

30*5139 

30*7399 

30*9659 

31-1919 

3 i -4179 

14 

31*6440 

31*8700 

32*0961 

32*3221 

32*5481 

32*7741 

33*0002 

33*2262 

33-4522 

33-6783 

16 

33*9043 

34*1303 

34*3563 

34*5824 

34*8084 

35*0344 

35*2605 

35*4865 

35-7125 

35-9385 

16 

36*1646 

36*3906 

36*6166 

36*8427 

37*0687 

37*2947 

37*5207 

37*7468 

37-9728 

38-1988 

17 

38*4249 

38-6509 

38*8769 

39*1029 

39*3289 

39*5550 

39*7810 

40*0071 

40-233] 

40-4591 

18 

40*6851 

40*9112 

41*1372 

41*3632 

41*5893 

41*8153 

42*0413 

42*0673 

42-4934 

42-7194 

19 

42*9454 

43*1715 

43*3975 

43*6235 

43*8495 

44*0756 

44*3016 

44*5276 

44-7537 

44-9797 

20 

45*2057 

45-4317 

45*6578 

45-8838 

46*1098 

46*3359 

46*5619 

46*7879 

47-0139 

47-2399 

21 

47*4660 

47-6920 

47*9181 

48*1441 

48*3701 

48*5961 

48*8222 

49*0482 

49-2742 

49-5003 

22 

49*7263 

49*9523 

50-1783 

50-4044 

50*6304 

50*8684 

51*0825 

51*3085 

51-5345 

51-7605 

23 

51-9866 

52*2126 

62-4386 

52*6647 

52*8907 

53*1167 

53-3427 

53*5688 

53-7948 

54-0208 

24 

54*2469 

54-4729 

54*6989 

54-9249 

55*1510 

55-3770 

55-6030 

55*8290 

56-0551 

56-2811 
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TABLE LXXVk {n)^coniinued. 


Decimals of 1 curl ^ 


cums. 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

25 

66-6071 

56-7332 

56-9592 

57*1852 

57-4113 

57-6373 

57*8633 

58-0893 

58-3154 

58-6414 

26 

5S-7G74 

58-9935 

59-2195 

50-4455 

59-6715 

50-8976 

60-1236 

60-3496 

60-5757 

60-8017 

27 

61-0277 

61-2537 

61-4798 

61-7058 

61-9318 

62-1579 

62-3839 

02-6099 

62*8359 

63-0620 

28 

63-2880 

63-5140 

63*7401 

63-9661 

64*1921 

64-4181 

64*6442 

64-8702 

65-0962 

65-3223 

29 

65-5483 

65-7743 

66-0003 

66*2264 

66*4524 

66-6784 

66-9046 

67-1305 

67*3565 

67-5825 

30 

67-8086 

68*0346 

68-2606 

68-4867 

68-7127 

68‘93S7 

69-1647 

69-3908 

69-6168 

69-8428 

31 

70-0689 

70-3949 

70-5209 

70*7469 

70-9730 

71-1990 

71-4250 

71*6511 

71-8771 

72-1031 

32 

72-3291 

72-5552 

72-7812 

73-0072 

73-2333 

73-4593 

73-6853 

73-9113 

74-1374 

74-3634 

83 

74-5894 

74-8155 

75-0415 

75*2675 

75-4935 

75-7196 

75-9456 

76-1716 

76-3977 

76-6237 

34 

76-8497 

77-0757 

77-3018 

77-5278 

77*7538 

77-9799 

78-2059 

78-4319 

78-6679 

78-8840 

35 

79-1100 

79-3360 

79-5621 

79-7881 

80-0141 

80-2401 

80-4602 

80-6922 

80-9182 

bl-1443 

36 

81-3703 

81-5963 

81*8223 

82-0484 

82*2744 

82-5004 

82-7206 

82-9525 

83-1785 

:83-4045 

87 

83-030() 

83-8566 

81-0826 

81-3087 

81*5347 

84-7607 

84-9867 

85-2128 

85-4388 

85-6648 

, 88 

85-8909 

86-1169 

80-3429 

86-5689 

86-7950 

87-0210 

87-2470 

87-4731 

87-6991 

87-9251 

39 

88-1511 

88-3772 

88-6033 

88-829-2 

80-0553 

89-2813 

89-5073 

89-7333 

89-9594 

90-1854 

40 

90-4114 

90*6375 

90*8635 

91-0895 

91*3155 

91-5416 

91-7076 

91*9936 

92-2197 

92*4457 

41 

92-6717 

92-8977 

93-1238 

93-3498 

93-6758 

93-8019 

94-0279 

94-2539 

94 -4799 

1)4-7000 

42 

94-9320 

95-1580 

95-3841 

95-6101 

95*8361 

96-0621 

96-2882 

96-5142 

1)6-74 02 

90-9663 

43 

97-1923 

97-4-183 

97-6443 

97-8704 

98*0964 

98-3224 

98-5485 

98-7745 

99-0005 

99-2265 

44 

99-4526 

99-6786 

99-9046 









Tf 0*1 grm. of the substance was employed, then the numbers in tins ta}>le give the pore.entagej 
of NagS.Pg. If only Na^SoO^ and NiioSl).^ })o ])ri*.sent, the weight of ]NaS().j is besi. obtained ))} 
subtracting the weight ot Na^^S./Jy as given in the table from tlui weight of mixture uscmI j wher 
any other substance is present in the mixture, such other substance having no action on tin 
standard solutions em[)loyed — then weight of NagSO-j™ I (81 -()) x O'OOGdOS. 

OT grm. IShvSoOjiS50*5625 cm^. N/10KMn()j-G-3203 cm^^. N/IOT. 
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TABLE LXXVb (13). — Percentage of ISTaoSO^ in a mixture of K 2 SO 4 and 
calculated from the weight of BaSO^, corresponding to 1 grm. of the mixture. 

1 grm. 3 V 0 SO 4 si *338954 grm. BaS 04 . 

1 „ I *642234 „ BaSO^. 

Weight of NaoSO. per 1 grm. of mixture = (W ~ 1*338954) x 3*297281, where 

W = weight of BaSO^, 







Milligrammes. 





{> ft 

5 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

138 

134 

0*3449 

0-6747 

1*0044 

1*3341 

1*6638 

1*9936 

2*3233 

2*6630 

2*9828 

0*0162 

3*3125 

186 

3*6422 

3-971!) 

4-3017 

4*6314 

4*9611 

6*2908 

6-6-206 

5*9503 

6*2800 

6-6098 

136 

6*9395 

7*2692 

7*6989 

7-9287 

8*2584 

8*5881 

8-9179 

9*2476 

9*5773 

9*9070 

187 

10*2368 

10*6665 

10*8962 

11-2260 

11*6657 

11*8854 

12-2151 

12*5449 

12*8746 

13-2043 

138 

13*5341 

13*8638 

14-1985 

14*6232 

14-8630 

15-1827 

16-6124 

15*8421 

16*1719 

16*5016 

139 

16'8318 

17-1611 

17*4908 

17-8206 

18*1502 

18*4780 

18*8097 

19-1394 

19*4692 

19*7989 

140 

20*1286 

20*4683 

20-7881 

21*1178 

21-4476 

21-7773 

22*1070 

22*4367 

22*7664 

23*0.962 

141 

23*4269 

23*7656 

24*0851 

24*4151 

24-7448 

26*0745 

25*4043 

26*7340 

26-0637 

26*3934 

142 

2C-72.'52 

27-0529 

27*3826 

*27*6124 

28*0421 

28*2718 

28*6016 

29*0313 

29*3610 

29-6907 

143 

30*0205 

30*3502 

30*6799 

31*0096 

31*3394 

31*6691 

31*9988 

32*3286 

32*(5ri83 

32*9880 

144 

3S-;!]77 

33-6476 

33*9772 

34*3069 

34*6366 

34*9664 

35-2961 

85*6258 

35*9556 

36*2863 

145 

36*0150 

36*9447 

37*2746 

37*6042 

37-9339 

38*2637 

38*5934 

38*9231 

39*2528 

39*5826 

146 

39*9123 

40*2420 

40*5718 

40*9015 

41-2312 

41 *5609 

41*8907 

42*2204 

, 42*5601 

42*8799 

147 

43*2096 

43 *.5393 

43*8690 

41*1988 

44-5285 

44*8582 

45*1879 

45*5177 

1 45-8474 

46*1771 

148 

46*6069 

46*8366 

47*1663 

47*4900 

47*8268 

48-1655 

48*4852 

48*8150 

49*1447 

49*4744 

149 

49*8041 

60*1339 

50*4636 

50*7933 

51*1231 

61*4528 

51*7826 

52*1122 

52*4420 

62*7717 

160 

63*1014 

63*4312 

53*7609 

64*0906 

54*4203 

54*7501 

65*0798 

56*4095 

55*7392 

56*0690 

151 

56*8987 

56*7284 

67*0582 

67*3879 

67*7176 

68*0478 

68*3771 

58*7068 

59*0366 

59*3668 

162 

59*6960 

60*0257 

60*3554 

60*6852 

61*0149 

61*3446 

61*6744 

62*0041 

62*3338 

62*6636 

153 

62*9933 

63*3230 

63*6527 ! 

63*9824 

64*8122 

64*6419 

64*9716 

65*3014 

65*6311 

' 65*9608 

154 

66*2905 

66*6203 

66*9500 

67*2797 

67*6095 

67*9392 

68*2689 

68*5986 

68*9284 

69*2581 

155 

69*5878 

69*9176 ' 

70*2473 

70*5770 

70*9067 

71*2365 

71 ‘6662 

71*8959 

72*2257 

72*5564 

166 

72*8851 

73-2148 

73*5446 

73*8743 

74*2040 

74*5337 

74*8635 

75*1932 

75 •62*29 

76*8627 

167 

76*1824 

76-5121 

76*8418 

77*1716 

77*6013 

77*8310 

78*1608 

78-4905 

78*820*2 

79*1499 

168 

79*4797 

79-8094 

80*1391 

80*4689 

80*7986 

81*1283 

81*4680 

81*7878 

82*1175 

82*4472 

159 

82*7770 

83-1087 

83*4364 ! 

83*7661 

84*0959 

84*4256 

84*7553 

I 85*0850 

85*4148 

86*7446 

160 

86*0742 

86-4040 

86*7337 

87*0634 

87*3931 

87*7229 

88*0526 

88*3823 

88*7121 

89*0418 

161 

89*3716 

89-7012 

90*0310 

90*3607 

90*6904 

91*0202 

91*3499 

91*6796 ' 

92*0093 

92*3391 

162 

92*6688 

92-9985 

93*3282 

93*6580 

93*9877 

94*3174 

94*6472 

94*9769 

95*3066 

95*6363 

163 

95*9661 

96-295S 

96*6255 

96*9563 

97*2850 

97*6147 

97*9444 

98*2742 

98*6039 

98*9336 

164 

99*2634 

99-5931 

99*9228 









Change in percentage of JNagSO^ for every tenth of a milligramme change in weight 
of BaS 04 corresponding to 1 grm. of mixture. 


Weight, 

mgms. 

Percentages. 

Weight, 

ingius. 

Percentages. 

0*1 

0-032')73 

0*6 

0-197837 

0*2 

06.5946 

0*7 

230810 

0*3 

098918 

0*8 

263782 

0*4 

331801 

0*9 

296755 

0*5 

164864 

1*0 

329728 
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TABLE LXXYb (14).-~-'Weights of various chlorides, etc., corresponding to known 
gain in weight on replacing 201 by 


Giain in Weight 
on replacing 
2 G 1 by SO 4 . 




/ 

Corresponding Weights of 




01 . 

HCl. 

LiCl. 

NaOl 

KOI 

AsOI. 

OaCla- 

BaOIy. 

VhOL. 

1 

2'817965 

2-898092 

3-376789 

4*6502.38 

5-930048 

11-791913 

4-111765 

8-279()M 

11-041335 

2 

5’63r)930 

fi -7961 84 

6-763577 

y -300477 

11-860095 

23-589825 

8*823.529 

16-558029 

22-082671 

3 

8*453895 

8'694277 

10-130366 

13-950715 

17*790143 

35-381738 

13-235294 

24-8.37043 

33-124006 

4 

1X'271860 

11-692369 

13-607164 

18*600954 

23-720191 

47-179660 

17-617059 

33-116057 

44*165342 

5 

14*089825 

14-490461 

18-883943 

23-251192 

29-650-238 

58-974563 

22*058824 

41 ’39.1072 

55*200677 

6 

16*907790 

17-388563 

20-260731 

27*901431 

35-580286 

70-769476 

26-170588 

49*674086 

i 66 -24 SOI 3 

7 

19*725755 

20-286645 

23-637520 

32-551669 

41-510334 

82-564388 

30-88-2353 

57*953100 

77*289348 

8 

22*543720 

1-23-184738 

27-014308 

37-201908 

47-440382 

94-359300 

35-294118 

66*232114 

88*330684 

9 

25*361685 

|26-082830 

30-391097 

41-852146 

53-370429 

106-154213 

39-705882 

74*511129 

99-372019 


TABLE LXXVe (15). — Weights of various bromides, etc,, corrospouding to known 
loss of weight on replacing 2Br by 80^. 


Loss on 
replacing 
2 Br by SO4. 



Corresponding Weigh t.s of 



Br. 

HBi*. 

Ka,Br. 

KBr. 

Aglk. 

CaJlro. 

TbBiv 

1 

1-703814 

1*725293 

2-101971 

2-538035 

4-003622 

2-131046 

3-908161 

2 

3*407628 

3*4.50586 

4-.‘;8M912 

5*076071 

8-007245 

4*26209-2 

7-816322 

3 

5-111443 

5*175879 

6*581914 

7*614106 

12-010867 

6*393139 

11-724483 

4 

6*815257 

6*901172 

8*779885 

10-152141 

16-0M490 

8-524185 

15-632644 

5 

8*519071 

8*626405 

30-974856 

12-()»0177 

20-01813-2 

10-655231 

19*540805 

6 

10*222886 

10*3517.58 

13-16yS27 

15-228212 

-31 -021734 

12-786277 

23-448967 

7 

11*926699 

12-077051 

15-3 ’.fry!) 

37-766248 

28-025357 

14*037321 

27-357128 

8 

13*630514 

13-80-2344 

17-559770 

20-304-28.3 

32-028979 

17-048370 

31*265*289 

9 ! 

15*334328 

15*527637 

19-754741 

22*842338 

3li-U32602 

19*179116 

35*173150 


TABLE LXXYe (16). — Y^eights of various iodides, etc., rorrosponding to known 
loss of weight on replacing 21 by 


Loss on 
replacing 

21 by SO 4 . 



Oorrespondin 

g Weights of 



1 . 

HI. 

Nal. 

KI. 

Af-I. 

Pblj, 

1 

1-608437 

1-621206 

1-900431 

2-101383 

2-975678 

2-918926 

2 

3*216874 

3-242412 

3*800861 

4-208766 

5-951955 

5 •83785-2 

3 

1 4*825310 

4-863618 

6-701292 

6-313149 

8-927003 

H -756777 

4 

6-433747 

6*484824 

7-601723 

8*417532 

11-90-2711 

11*675703 

5 

8*042384 

8*106030 

9-502164 

10-521915 

M -878389 

14*594629 

6 

9-660621 

9*727-236 

11-402684 

12-626298 

17 -864066 

17-513555 

7 

11-2.59068 1 

11*348442 

33-303015 

14-730682 

20-829744 

20*432480 

8 

32-867494 ^ 

12*969648 

15-203446 

16-835065 

23-80542-2 

23*351406 

9 

34-475931 

14*590854 

17-103876 

18-939448 

26-781100 

26-27033*2 
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TABLE LXXVe ( 20 ). — Weights of various carbonates, etc., corresponding to known gain in weight when CO3 is replaced by SO4. 
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TABLE LXXVe (25). — Weight of AgCl obtainable with one gramme of various substances 

containing Chlorine. 



Fnniiula of 
Suhstauco. 

Molecular 
(or Formula) 
Weight. # 

Weight of AgCl 
obtainable by 
operating on 
Unit Weight of 
Substance. 


Formula of 
Substance. 


Molecular 
(or Formula) 

W eight. 

W'eight of AgCl 
obtainable by 
ujierating on 
Unit W'eight of 
Substance. 

1 

04 . . . 

70-90 

4-044670 

43 

NbCIg 


200*35 

2-146943 

2 

irci . 

36-458 

3-932745 

44 

CuClo 


134*5 

2-132045 

3 

BeCl., . 

80- 

3-584500 

45 

TeCi;. 


269-5 

2-128089 

4 

PCI, . 

208-25 

3-442497 

46 

M 0 CI 3 


202*35 

2-125723 

5 

LiCl . 

42-48 

3*375235 

47 

S,CL . 


135*02 

2-123834 

6 

SiCL . 

170-2 

3*369683 

48 

ZnCl^ 


136-3 

2-103888 

7 

SCI, . 

173-86 

3-298746 

49 

EuCl, 


208-05 

2-067484 

8 

Aid, . 

133-45 

3-223230 

50 

EhCl, 

GaClJ. 


209-35 

2-054645 

9 

Si„C 4 

269‘5 

3*195098 

51 


140*9 

2-035202 

10 

Tict ; • • 

137-35 

3-131707 

52 

KJluCl, . 


357-25 

2-006718 

11 

189*9 

3-030116 

53 

TaCl,. 


360**25 

1-990007 

12 

MrCI, 

95-26 

3-010288 

54 

FoCl, + 3IL.O 


216*298 

1-988645 

13 

VCl, 

193- 

2-971606 

55 

InCi; . 


221-35 

1-943257 

14 

SCI 

102-96 

2-785159 

56 

(NH:,).a-'LUl,, 


413*644 

1-939122 

15 

OrCil,. 

158-45 

2-714673 

57 

SnOli+ 21 -LO 


296-832 

J -9321 37 

16 

NII,|('.l 

53*522 

2-678898 

58 

KOI . “ 


74*6 

1-921984 

17 

OeOl.j . 

214-3 

2-676248 

59 

Na„li-Ul,| . 


451-8 

1-904117 

18 

PeUl, . 

•1 62-25 

2-651094 

60 

K,RbOI, + iI „0 


376-566 

1-903783 

19 

NbCl, 

271 ’25 

2-642949 

61 

Sb'Gl,. ' 


226-55 

1-898654 

20 

MoCi; 

273-25 

2-623605 

62 

13oCl, + 4II,/) 


152-064 

1-885786 

21 

ScCl,,'. 

221 * 

2-595113 

63 

LiCl -h -2 IPO 


78-612 

1-826218 

22 

OaOlj . 

111 - 

2-583423 

64 

SiCl., . “ . 


158-5 

1-809211 

23 

Ke,,Cl„ 

451*3 

2-541635 

65 

Aic];+f)ii.,o 


241-546 

1-780779 

24 

ZrC 4 . 

232-4 

2-467814 

66 

Kalrbl, 


484- 

1-777438 

25 

NaCl . 

58-5 

2-450940 

67 

KoPtCl,; . 


485-8 

1-770852 

26 

(iaCI„. 

MoCl., 

17()*35 

2*439127 

68 1 

AVCl,. 


325-8 

1-760344 

27 

237-8 

2-411775 

69 

K„P.1CI, . 


326-6 

1-756032 

28 

SbCI,. 

297*45 

2-410153 

70 

LaCl,. 


245-25 

1-753884 

29 

AkOIj. 

181*35 

2*371878 

71 

CeCV 


246*6 

1*744282 

30 

Li(!l + H., 0 . 

60-496 

2-370074 

72 

OsGl', . 


332-B 

1*723317 

31 

lluCI, ” . 

243-5 

2*355318 

73 

MoCl., 


166-9 

1 *7181 55 

32 

VUl,, . 

122-1 

2*348567 

74 

Ir 01 ,“. 


334-8 

1-713023 

33 

PdCl,. 

248*3 

2*309787 

75 

ptci, 


336*6 

1*703862 

34 

MnCio 

125-9 ! 

2*277681 

76 

CuC]., + 211,0 


170-532 

1-681561 

35 

¥eCb‘. 

126-8 

2*261514 

77 

SuCl' + 5H.;0 


350-88 

1-634519 

36 

NiCL, . 

129-6 

2-212654 

78 

PdCla ' 


177-4 

1-616460 

37 

OoCl,' . 

129*9 

2*207544 

79 

PeCl, + 6H„0 


270-346 

1*591072 

38 

YCl,' . 

195-35 

2-201843 

80 

CdCl. 


183-3 

1*564430 

39 

Sn04 • 

260-8 

2-199080 

81 

ThCl“ 


374-3 

1-532247 

40 

K„KuCl,, . 

392-7 

2*190680 

82 

KAuGl., . 


378-15 

1-516647 

41 

WG1„ . 

K.^l’dCl,i . 

396-7 

2*168591 

83 

SiiCl., . 


189-9 

1*510058 

42 

397-5 

2*164226 

84 

uci.; . 


380-3 

1*508073 
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TABLE LXXVb (26) — continued. 



Formula of 
Substance. 

Molecular 
(or Formula) 
Weight. 

W'eight of AgCl 
obtainable by 
operating on 
Unit Weight of 
Substance. 


r 

Formula of 
Substance. 

Molecular 
(or Formula) 
'Weight. 

s bo's 
^3 R'|“| 

® dJ ^ 

sf® A 

85 

KoIrCL + SH.O . 

577'198 

1-490442 

104 

AuCl., + 21LO . 

339-682 

1-266676 

86 

Rb^rtCl^ . . 

578*5 

1-487087 

106 

UCl, . 

344*85 

1-247325 

87 

FgClg + lSH.O . 

775-688 

1-478930 

106 

l!ra 3 trCl 5 + 121 L ,0 

691-042 

1-244903 

88 

MnCL + 4H;0 . 

197-964 

1-448646 

107 

NiClo + 6 H 2 O . 

237-696 

1-206416 

89 

CuCl . . 

99*05 

1-447662 

108 

C 0 CI 2 + 6 H 2 O . 

237-996 

1-204894 

90 

FeCL + 4H,0 . 

198*864 

1-441991 

109 

EbCl . 

120*85 

1-186429 

91 

IrCIj . " 

299*35 

1-436913 

no 

BaCl„ + 2H.,0 . 

244-332 

1-173649 

92 

AuClg 

303*55 

1-417032 

111 

LaOi: + 7H.;0 . 

371-362 

1-168277 

93 

SuCl 4 + 8 H .,0 . 

404*928 

1-416351 

112 

wci!. : , 

264-9 

1-124990 

94 

MgCl^ + 61120 . 

203*356 

1-410138 

113 

ptci.:. 

265-7 

1-079262 

95 

TlCJj . 

310*45 

1*385537 

114 

SrGI,; + 6n„0 . 

266-696 

J -076635 

96 

KAtiC1., + 2H„0 . 

414*182 

1-384705 

115 

Ht;Ul„ 

270-9 

1 -068546 

97 

KjFtCl, . ' . 

414*9 

1*382309 

116 

BbUl,; 

277-8 

1-032263 

98 

BaCIa . ' . 

208*3 

1-376668 

117 

Agor. 

143-38 

1 - 

99 

BiClg . . . 

314*85 

1-306174 

118 

OsCl . 

168-45 

0-861172 

100 

rtCl, + 51LO . 

426*68 

1-344146 

119 

UO.,Cl.. . 

341-4 

0-839963 

101 

CaCU + GH„0 . 

219*090 

1-308833 

120 

AiiCi ; . 

232-66 ’ 

0-616291 

102 

CdOi; + 21 j ;0 . 

219*33*3 

1-307424 

121 

IlgOl. . . 

-235-46 

0-608962 

103 

SnCi; + 21 i ':0 . 

225*932 

1-269231 

122 

TKJI . 

239-65 

0-598639 


The principal use of the preceding table i« for the (h‘,tcnninaiion, without wseparation, of the 
percentage composition of a mixture of two pure chlorides. Tins manner of using it can be best 
understood from the following instance 

By operating with one gramme of a mixture of caesium chloride and litliium chloride 2*8766 
grins, of silver chloride were obtained ; had tlie percentage composition of the mixture. 

If the whole gramme had boon pure LiGl we should have got 3*376266 grms. of AgCl 
„ „ „ CsCl „ „ ' 0*861172 „ AgUi 

Therefore for 100 per cent, of LiCl wo got above minimum 2*524003 „ AgUl 

and every mgm. of AgCl above the miniumm 0*851172 grra, corresponds to 

• 2624 *063 

LiCb ie, to 0*03961860 per cent. LiCL 

The excess above minimum is 2*8760 ~ 0*8512 = 2*0244 grms, or 2024*4 mgms. 

.*, Percentage of LiGl = 2024*4 x 0*03961866 = 80*204. 

A mixture of two chlorides giving anywhere near the same amounts of AgCJl should not be 
tested by this method; the difference between maximum and minimum slioiihl lie at least 
0*1 grm. 

Similar tables fur sulphates, carbonates, etc., would prov<3 useful in many cases, 1ml ilio author 
has in course of computation a scries of tables which practically docs away with all (^ahmlatinnH 
for mixture of any two pure salts. The following table is only a sliort excerpt from the table 
for two chlorides. 
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TABLE LXXVk (26). — For tha Detci’mination of Percentage Composition of Mixtures 
of two Chlorides, without separation, and with practically jio calculation. 

W rr: Weight in grammes of mixture to l)e employed. 

M " Amount to ])0 subtracted from the woiglit (P) of AgCl obtained from W grms, of 
mixture. 

Then the number of centigrammes in (P-M) gives the 2 '>orcentago of the chlorido 
with the smaller e(|ui valent. 



w. 

M. 


w. 

M. 

IlgClg and BaClg . 

3*u:i44 

3-32748 

CdCl, 

and CaClg . 

0*98136 

1*53527 ^ 

.. CdCl, . 

1-97674 

2-09247 

JJ 

Nil, Cl 

0-89729 

1-40376 

SrCl^ . 

1*33215 

1*41014 

» 

LiCl . 

0*55224 

0*86394 

„ KOI . 

M581G 

1-22596 

SrClg 

and KCl . 

8-86741 

16*04301 

„ NaCl . 

0*71819 

0-76023 


NaCl . 

1*55829 

2-81928 

„ O.OU . 

0*65579 

0*69418 

J) 

CaCL . 

1*29164 

2-33684 

„ Nil, Cl 

1 0-()1715 

0*65328 

)J 

NIT, Cl 

1*14984 

2-08030 

Li<Jl . 

0-43 165 

0*45692 


LiCl . 

0-G385G 

1-15529 

BaCl., and CdClg . 

5-32590 

7-33200 

KCl 

and NaCl . 

1*89052 

3-G3354 

„ SrOl, . 

2-31191 

3-18273 

>> 

CaCl., . 

1*51185 

2-90576 

„ KOI . 

1-83380 

2-52453 


NH,,C1 

1*32115 

2-53924 

„ NaCl . 

0-93086 

1-28149 


LiCl . 

0*68811 

1-32254 

„ CaCU . 

0-82867 

1-14080 

NaCl 

and CaClg . 

7*54812 

18-50000 

Nil, Cl 

0-76791 

1-05716 

)> 

Nil, Cl 

4*38677 ' 

10-76171 

„ LiCl . 

0-50036 

0-68883 

)> 

LiCl . 

1*08191 

2-65169 

( MOlg and SrClg . 

4-08528 

6-39113 

O 

g 

and NIT,C1 

10*47395 

27-05866 

„ KOI . 

2-79678 

4-37537 


LiCl . 

1*26293 

3-26267 

„ NaCl . 

1-12802 

1-76471 

NH,C1 and LiCl . 

1*43609 

3-84713 


Notw.— W here W is so large as to be iinmaimgeable, a half, a third, a fourth, etc,, 
may he taken and P will then be twice, three times, four times, etc., the actual amount of 
AgCl obtained. When W is very large it may be taken in decigrammes, and each 
milligramme in (i^ - M) will then represent I per cent, of the second cliloride. 




TABLE LXXVf (1). — ^Weights of Tarious Substances correspooding to given Weights of Xitrogen. 


1162 





on 


t-.. 

VO 

OT 

VO 

CO 

(OT 

OT 

I'S. 

to 


OT 




5D 

i-.- 

X-* 

iD 

X'.. 

CO 

o 

to 

to 

to 

Hi 


to 




rH 

cn> 

o 

CO 

CO 

CO 

CO 

-H 

•H 

to 

CD 


H 


a 




CO 

VO 

Hi 

VO 

(OT 

iXI 

00 

to 

CO 

c-i 

GO 



ro 

o 

1-. 


HI 

CO 

C>i 

CO 

C/J 

to 

VO 

r>l 

c-o 




Oi 

CO 

CO 

HI 

VO 

oO 

CO 

CO 

Is, 

01 

p. 


vp 




O 


OT 

O 

HI 

HI 

cb 

a 

rH 

bi 

o 

vO 

tb 




r-( 

CO 


Hi 

»0) 

CD 

rH 

rH 

r-* 

OI 


H 





CO 

t'H 

CO 

o 

O 

X'« 

to 

OT 

to 

HI 


Oi 




t'V. 

CO 


CO 

CO 

CM 

o 

to 

OT 

01 



CD 




O 

00 

<5i 


CO 


to 

O) 

(?l 

Oi 

CD 

o 

OI 


00 


CO 

CO 

HI 

H 


00 

X-N. 

rH 

VO 

vO 

00 

o 

VO 



(N 

Oi 

CO 

OT 

00 

VO 

(JO 

rH 

srH 

OT 

VO 

OT 

HI 




W 


CO 

Oi 

HI 

CO 

l/J 

H 



p 

tp 





OS 

o 

XH 

VO 

GO 

l-s. 

H 

vb 

Is- 

X- 

cb 

OT 

00 




CO 

CO 

CO 

HI 

VO 

rH 

rH 

CO 

rH 

Cl 

HI 

H 




c-l 

00 

00 

OO 

Oi 

VO 

to 

o 

x>» 

VO 

co 


W 




cn 

VO 

CO 

CO 

CO 

kO 

o 

I'r 

CO 

GO 

o 

VO 

GO 




to 


oo 


X^ 

00 

OV 

H 


rH 


OT 




r- 


CD 

HI 

CO 

o 

CM 

VO 

(OT 

VO 

HI 

X’S, 




o 

CO 


00 

OT 

VO 

CO 

CO 

O 

UO 

to 

rH 

VO 




XO 

CD 

Oi 

HI 

rH 

rH 

p 

H 

vp 

p 

pi 

Hi 





i) 

tb 

Cl 

rH 

OT 

O 

bi 

(b 

(OT 

HI 

S 

(jo 





<M 

CO 

CO 

HI 

VO 

rH 

rH 

CO 

rH 

(OT 

H 

CO 




00 

O 

00 

O 

OO 

o 

VO 

H 

rH 


rH 


H 




o 



Oi 


CD 

O 

X>. 

Xh 

HI 

CO 


XN. 




CO 

CD 

r>. 

VO 

CM 

VO 

COT 

CD 

OT 

HI 

(01 

O 

Oi 


50 


CSl 


00 

CO 

CO 

OO 

OO 

00 

(XJ 

rH 

Oi 

VO 

00 



Cfj 


rtl 

rH 

CO 

H 

OT 

VO 

VO 

HI 

to 

rH 

VO 




(M 

00 

OT 

Oi 

c-t) 

CM 


vp 

CXJ 

00 

p 

OT 

p 



i," 

cl 

OO 

to 

cb 

OO 

rH 

rH 

is. 

bi 

w 

X's, 

bi 



To 


Cl 

OT 

OT 

CO 

H 

rH 

rH 

Dl 

rH 

rH 

CO 

CO 

§ 


'S 

00 

rH 

CO 

rH 

!>. 

VO 

H 

CD 

CM 

m 

CD 


(M 



s 



Oi 

Oi 

O 

CM 

O 

l-s. 

pH 

o 

VO 


rH 

k 


00 

Oi 

vD 

VO 

a> 

X-.-. 

O.V 

VO 

H 

CO 

X-s- 

CO 

VO 

00 

lo 


O 

o 

OT 

OT 

CO 

CO 

(OT 

VO 

(HO 

HI 

OT 

»o 



1'- 

CO 

HI 

VO 

O 

OO 

Xh 

OO 


o 

X-. 

rH 

to 




o 

p 

vp 

T*^ 

CO 

p 

OT 

CO 

01 

Is., 

(OT 

p 

p 



w 

to 

Oi 

00 

h 

o 

■'D 

(b 

bi 

rn 

o 

Ph 

rH 

lb 

To 

*53 


o 



OT 

Cl 

CO 

CO 



01 

rH 

rH 

CO 

01 


cn 

00 

CO 

Oi 

CO 

VO 

o 

CO 

CXI 

o 

CO 

w 


o 




CO 

00 

w 

Oi 

CO 

I'D 

o 

00 

VO 

to 

C/J 


VO 



3 

kO 


HI 

CO 

vH 

o 

OO 

Oi 

r© 

Oi 

HI 

o 

to 


TtH 


rH 

00 

OT 

OT 

CM 

Oi 

CO 

VO 

CM 

OT 

Oi 

o 

CM 



to 


CO 

CO 

rH 

CM 


o 

1- 

to 

1 .. 

rH 





00 

p 

p 

p 

(M 

(jO 

H 

Is. 

vp 

VO 

Oi 

P 

vp 




4h 

v'o 

w 

iH 

HI 

CO 

A. 

w 

lb 

ch 

rH 

HI 

rH 





tH 

iH 

rH 

CM 

OT 



rH 


rH 

(01 

OT 





VO 

Cj 

VO 

rH 

VO 

to 

t.. 

X'. 

Cl 

VO 






liO 

Cl 

VQ 

Oi 

CM 

Oi 

o 

00 

CO 

OI 

rH 


00 




r-t 

CO 

CO 


CO 

IH 

iH 

H 

pH 

Dl 

to 

VO 

H 


CO 


CO 

to 

HI 


rH 

rH 

H 

OT 

05 

(01 

HI 

1 « 

CD 



'«rH 

00 

OT 

J- 

OO 

OT 

to 


(N 

OT 

CjO 

(O 

Xs- 




<p 


iH 

H 

rH 

p 

p 

j .« 

OT 


p 

tp 





CO 

rH 

HI 

CO 

C/V 

rH 

VO 

vb 

cb 

tb 

OO 

Oft 

t© 





rH 

rH 

iH 

fH 

OT 



iH 



r* 

rH 




CJi 


C3i 


CO 

O 

OT 

rH 

VO 

rH 

Hi 


>o 




CO 


CO 

Oi 

Ofi 

CO 

O 

Oi 

01 

f/j 

rH 


01 




I'*. 

Cl 

OT 

rH 

o 

VO 

H 

Oj 

CO 

H< 

Is. 

o 

(?f.i 




o 

tH 

CO 

iH 


H 

CD 

CM 

to 

rH 

CD 

VO 

to 



CO 

Cl 

IH 

00 

CM 

rH 

O 

VO 

t/l 

</! 

l/J 

O 

i/J 




■Jjt 

tp 

Hi 

p 

rH 

H 

*.'* 

tp 

OT 

(01 

p 

H 





Ol 

b-. 

Oi 

w 

OT 

H 

CO 

CO 

OT 


vb 

bi 

o 








rH 

tH 






rH 

rH 




VO 

CO 

o 

OO 

rH 

VO 

rH 

to 

(OT 

rH 

(01 


(OT 




to 

o 

OT 

Oi 

-H 

'■o 

O 

OT 

to 

HI 

» s. 


to 




CO 

rH 


VO 

VO 

OT 

1 - 

H 

rH 

1" 

GO 

VO 

rH 




VO 

Cl 

00 

o 

o 

1.- 

H 

to 

CO 

O 

HI 

OI 

0? 




rH 

rH 

p 

Oi 

CO 

O 

VO 

OT 

HI 

H 

Oi 

o 

Oj 




Cl 

00 


H 

p 

D1 

p 

OT 

tp 

H 

a. 

pi 

cp 





oo 

H 

rH 

cb 

W 

rH 

iH 

b 

bi 

Cl 

tb 

vb 



* 









• 


S' 

CM 




* 








* 

• 

* 

pi 

• 














tb 















rH 





6 

o 

^1 


<s 

6' 

w 





CO 

K 

o 

"i.Cl 




W 

.S3' 

ill 

oT 

'*0 

o 

g, 

hT 

J 

o 

w 

a 

C3 

oT 

c3 

*H 

*3 

oT 

+3 

‘3 

3 

Cl 

d’ 

p' 

o 

w 

d 

O 

oT 

*2 

Cl 

W 

d 

o 

tn 

o 

rb' 

a (average J 

O 

*0 

M 

(D 

Q 



*3 

o 

3 

i 

a 

Eo 


3 

.2 

bd 

o 

.2 

t/j 

ea 

4ii 

o 

o 

p 

« 

r^4 

a 

’1 

2 

Q 

O 

Q 

ta" 

tu 

IH 

‘3 

a 

■G 

i 

{^4 

Tb 

o 

H 

■H 



<1 

<1 

< 


<Z2 

Ph 

o 

Ph 

Ph 

Uj 






TABLE LXXYf (2).^ — eights of various Substances corresponding to given Yolnmes of pure dry Xitrogen 

as measured at 0 ° C. under 760 mma pressure. 
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For example, 54*76 cm^. of gas saturated with aqueous vapour at 17“ C. uiiuer 757 mras. pressure correspoud, hy Table LIXh, to 54*76 x 0*917138 
=50*222203 eni^. of pure dry nitrogen at 0“ C. under 760 nims. pressure ; and this by Table LXXYf (2). corresponds to 339 *29382 + 1*357184- 0*13572 
+ 0 *01357 + 0 *00136 + 0 '00020 = 340 *802 nigms. of Xitroglyeerol. 




TABLE LXXYL— ALGOHOLOMETEY. 

.. Yolume Percentage — measured at C., 60"* F., or ISA"* E. — ^according to tke Beading of Tralles’ Alcoliolometer. (Brix.) 


1164 



IS 

rjs lO CO CO r^ O 03 <X) 00 CO iQ C^:> C<J »H O f/1 

<0 CO CO CO 'O ?0 CO CO Vv5 »0 XO >,(0 MO \a MO kO »o xo ^14 




P H p p P 

bi b b b b b 

00 ijo 00 00 Im. 


CO 

iO 

(p Ip W 03 »H ^ »0 GO 03 xp ^ t- 00 

/o CO (N M w o cn 00 I-- cb xo o:) o 03 'V3 

«0 CD CO «0 CO CO CO xo xcs XO XCO XO xo XC5 xO xO Xfj UO rft ■'tt 



CO 

t** 

p P p p Hi CO 

b b b b b b 

00 to l-* » IH 


ID 

luQ 

tp CO O Ol vp CO O iH Ol ■5< xp "P cp w cp w 

CO OA bi tH o 03 00 w 'it xb CO bi o a> w t 

CO CO CO CD CO CO XQ xn VO lO xo XO xo xo XO XO XQ -etl TtH *1H 



CM 

i> 

p xn p p xn p 
b b b b lb b 

CjO 1 ^ iH. 1 *- 


S 

pj CO O ox (p 1;;^ <p O rH Cl 00 »P ^ P W tp 

CO bx »H O 03 OD W <30 CO XD Hi CO bl rH O 03 00 1 *. CO xp 

COCOCOCOCOiOxoxDiC!XOxo»OxoxOXOXQH<HiHX HiXt* 



pH 

J> 

p p p p xp p 

b b »b b b xb 

1^% 1 m 1 * Is. t-N. 


! 

CO 

Id 

Xp X;^ a> iH CO xp ^ ^ <p p 03| tp HI xp -p ^ T'. In* 

04 IH o O 03 W bs xb xb Hi CO bx iH O C3 00 CO XD Hi 
COCOCOCOxCixoxoXDXOXDXDxnxCiXOxOHiHtHiH^'tH'cH 



0 

i> 

p p p p p p 

b lb lb b »b HI 

Is. ts* is, l-N. Is. ts* 


lO 

pWpp^pppppiHCNpHixpppppi^W 
tH O 03 03 CO X'- CO XO HK OO C-1 tH O 03 00 I'' CO XD Hi CO 

CO CO xo in XD XQ xo xo xo XO xo XO XO XO Hi Hi Hi Hi Hi Hi Hi 



00 

cp 

p p p p p p 
lb b b xn HI b 

As. Is. Is. 1 s Is. Is. 


s 

P p p p Hi xp p 03 O tH (N p Hi Xp xp xp xp p p p 

O 03 03 00 I'* '•b xb Hi H5 CO bl iH o 03 00 »>« CO vb H CO 04 

CO io xo in xn xn lo lo xn xo xvo xn xo h hh Hi Hi h h h h 



00 

CO 

in p p p p p 
b xb xn Hi b b 

Is. Is. Is. Is Is Is 

OJ 

a 

r2 

2 

W P iH P xp p 1- p p p tH Ol p •;H Hi ‘P xp xp xp ip P 

03 00 00 x'-^ cb xb H< (w bi bx iH o 03 fjo cb xb h co bx w 

XO XO XjO XO XO XQ lO iO XjO iO XO XO Hi Hi Hi H Hi Hi Hi Hi Hi 

IH 

OJ 

B 

0 


s 

in p p p p p 
xb HI Hi b ffl b 

Is Is Is Is Is Is 

rj 

<1 


p p p Hi xp p p p p tH iH p p p Hi H xp xp xp xp xp 

(» (b bs vb Hi bs bi bi .H o 03 oo »*■«-. bo xb Hi CO bi iH o 

VO XO XO xn xp XC3 ‘O xn xo in VO Hi HI Hi Hi Hi Hi Hi Hi Hi Hi 

0 

■i 

CtH 


1 

s 

p p p ip p p 
HI b b CM iH »H 
Is Is Is Is is Is 

aj 


03tHpHipj^pf03 0r-<tHCMCOCOHiHHiHixnHixn 
t>. !>. CO xn Hi 00 O'! pH fH O 03 OO 1 cb jb Hi CO 04 tH O 03 

lo xn xn xn xn m m xn xi*3 m h Hi hi h h h h h h h co 

0 

1/3 

530 

.a 

ert 


s 

p 0 Cl xn O') 0 
b CO Cl »b b b 

Is Is Is Is Is 


& 

P p Hi xn !;>. t;>- p p O p iH p p p p H H H H H Hi 

I'- fb xn Hi CO 01 tH b b 03 00 ib b xb hi oc bi >h b b- «b 

in xn xn xn xn xn in xn xn hi h* h* h h h hi hi h h cc go 

& 


t 

P p p xn p 
Cl cj b b b b 

Is Is Is Is to CO 



iHpinp4;;-.ppppiHppppppHiHH'HH 

CO xn Hi CO 01 tH 0 b b CO ib. be xb hi co bl L b b bj i*- 
xOXOxnmxnxnxOXQHiHlHiHiHiHiHiHiHiHiCOCOCO 



s 

CO ifH CO to 03 rH 

b b C> b </* «30 

Is Is Is CO to to 



p HI Xp p p p p p iH p p p p p p Hi p p p CO 

10 Hi CO 01 pH 0 0 C33 00 x'-^* b xb Hi CO b4 iH 0 b uQ L b 
XOxnxnxnxnxOiOHiHiHiHiHiHiHiHiHiHiCOCOCOOO 



CM 

CO 

Ox p p p p p 

b b b b lb lb 

»s Is to to to to 



pxnpppppOiHiHCMCNOlCOCiOC'llOOCOCOCOCO 

HI CO iM pH 0 O) cf3 00 CO xb Hi CO bi b b b b <*>« b xb 
XOvnxOvniOHiHlHiHiHiHiHiHiHIHiHiCOCOCOCOCO 



pH 

CO 

p) p p p p p 

b b 1/1 lb b b 

to to •'O tP to CD 



pp^ppppptHrtppppppiOOCOCMCOCO 

CO 01 pH 0 03 00 CO JCN- b xo H* CO bl tH b b b b b xb H 
XOinxOxnHiHlHiHiHiHtHiHiHlHiHlOOOOOOOOCOcO 



s 

p p in p p p 

b b lb b b in 

CO to CO to CO to 



p P P p p P p rH p iH p P 01 P P P CO 01 (M Ol Cl 
ri! S S’ b b bi 1 ^ b b b b ^b xb b b 

in xoxOHiHiHiHiHiHiHiHiHiHiHCOOOCO CO CO CO cb 



00 

10 j 

P p xp p p p 
b lb b xn xn b 
to to CD CD to CO 


55 

P P P p p p P rH »H IH Cl P P p CM p 04 01 Cl Cl Cl 

rH 0 Cf3 03 00 !,•>* CO in Hi CO C4 rH 0 b b I'Ni b xb Hi CO bi 

xo in HI Hi Hi Hi Hi H Hi Hi Hi Hi Hi CO CO CO 00 CO CO 00 CO 



00 

10 

p p p p p p 

lb b lb b b b 

to CD TO p CO to 

Tern- 

perature. 

d 

poocoHic^OfiM’cHcpoooeaH4co<»0{M'«Hcoooo 

11+ 4, 


a 

i 

B 

cJ 

b CO 40 CM 0 
w 

i t 



75-1 1 76-0 1 77-0 


1165 


p CO \0 m 00 p <P 

’ 00 W o VO CO ca Ah O O <k) <» 

ts» ts, X'. 1'- W W J.^ I'* W JL'^ 1'-. CO CO 50 «0 


p p 1 >« p p ^ p p p p ^ p 1;;^ ^ 

CO 11*0 cb CO i>i Ah o o o> ^ lA. CO lo 

t'- Xn, w X", 1 .^ CO CO CO CO CO 


CO vp X_;^ P p 'ClH w 

VO CO ck A^ o 

x-N. ts« x*** 1 '^ I'** 


p P p p p p 

05 a» 00 I*'* cb v*o -Ai 

CO CO CO CO CO CO CO 


CO VO >"- O Ol xiH XS, 00 O tH Ol ■**( iO CO 


^ppppp^pppl^pp-CJHvp 

4 *HbsbjiAHAHO<biaDA-xA«bvb'bHcoc<? 

XN-X>^i>,X>>*J».X'*cocoeDCOcocD«oeoco 


T-H'TiHCOCOOOl-^COOOOr-IrHffOtdHVO 


pppppp'jHppp»H»Hpp'j*< 

bjiHobsascoi'^coi’oAK'AHcobiAio 

Xn.X^1>COCD<OCOCOCO<OCOCOCOCOCO 


p^ppppMHp^ppprHpp 

A^ o 05 00 rb lA HO vb Ah CO CO Ah o 05 

X-s, X-^ CO CO CO CO CO CO CO CO CO CO CO CO VO 


ox 

-riH 

CO 

00 

o 

cc 

"(XH 

p 

X’^ 

05 

O 

o 

r-H 

Ol 

CO 

o 

(35 

c /3 



CO 

VO 

TJH 

CO 

OX 

OX 

tM 

O 

05 

b 

x-*- 

CO 

CO 

CO 

CO 

CO 

CD 

CO 

CO 

CO 

CO 

CD 

CO 

VO 

VO 

CO 

VO 


p 

r-H 


TtH 

VO 


p 

p 

p 

p 

p 

px 

05 

00 


CO 

CO 

VO 


CO 

b<i 

Ah 

o 

b 

b 

b 

t"-. 

CO 

<0 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

VO 

VO 

VO 

VO 

p 

vp 

X*. 

p 

p 

p 

'f 

vp 

p 

p 

p 

p 

o 

p 

p 

<30 

lA 

b 

b 

vb 

•«HH 

b 

bx 

rH 

b 

b 

b 

b 

A 

b 

CO 

CO 

<to 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

VO 

VO 

VO 

VO 

VO 

p 

vp 


p 

rH 

p 

yi 

vp 

p 

p 

p 

p 

p 

iH 

P 

jtA 

b 

vb 

Ah 

Ah 

CO 

b» 

r-l 

b 

05 

b 

X*'-r 

ts. 

b 

vb 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

VO 

VO 

VO 

VO 

VO 

VO 


05 



■<cHpjppiHp*;^vppt;«-pppp» 7 H 

^OxbA<wboC!>AHOCI 50 oA.CoioioAfH 

«©COCOCOCOCDCDCOVOvoVOVOVOnOiO 


'^pp.piHp'jtHppppppprH 

vb Ah 00 bi bx A o cb xA cb b Ah At <?o 

COCOCOCOCOCOCOVOiOVOVOVOVOVOVO 


^pppr^P'dHVOpX^ppppP 

AHH^biAfAHobsooiAebibAHOocobl 

COCOCOCOCOCOVOVOVOVOVOVOVOVOVO 


ppppiHp';^ppj|^pooppp 

bo b^ Ah O O 05 t» xA cb ib Ah CO OI bx Ah 

CO<OCOCOCOVOVOVOVO*0‘0»OIOVOVO 


pCpppyHp^pp^pPppp 
b -1 A O 05 05 <30 lA lb v *0 Ah lb Ol rH O 05 

CO CO CO VO VO vO VO VO VQ VO VO VO VO VO 'CfH 





90 

O»OiHC0CMX>-r~iC0OHH00pV0ppppi7H'i!HX>p 

bvbvbAHAnbbbxbiAbobbbt'xCocovo'^co 

05a5Cf5C3505C35050SC550505a50000COCOCOCOQOOOOO 

05 

00 

0-‘XX>-C<IOOpppppHHpiHlppppppppp 

vbH<AHbbb'ibxAAbbo5ooX's.Acoi*ovoHHco(M 

05 05 05 05 05CI5C35C35 05 05 00 00H30000000COOOCOOOOO 

sg 

COpHHp>'^pHTOpP*^ppppp"7tHpppVpW 

AnvbbbxibAAbbbbbxAbbvoAHbibbxA 

C»05 05C35C0<0<55O05C»C»C00000C0Ci000C00000C)0 

87 

pOVOrHpp'cHprH’^pppp»H^ppp“^P 

coboxbxr-HbbbbbAxAbvovoAHCocsxbxrHO 

O5C55O5O5O5O5O5O00000CO00 00 00CO00 00 00 00 00 0Q 

86 

X>.C<IX>*CSXCOrH'^ptHppppprH^p'Pppp 

CHxbAAbbbbbx>.bcobHHHHcocMrHTHoo> 

0305aia505cj5cocoooa)cocooooo<3ocooooooooox>. 

lO 

00 

OOPOOCO^JHPPPPPPPPPPPPOP'^ 

AAbbbbbxAAbvbvoAHibbiMrHobosoo 

050505050000 300000000000COCOCOOOOOOOOOX>.X-«* 

00 

o vp o HH X>. P vp p p p p tH vp X;;-. P p P ip. P P p 
Aoobo0 00 1'>-COCO>uC3HHHHCOCNI(MrH005C5000 t'«>* 
05050500 h30 00 00 00 00 00 00 00 00 00 00 00 00X'-X'^X>Xn« 

. 

CO 

00 

3lCOr-HVOOO(>XCOOCOVOpTHVppOpVpl-^p»Hp 

bbbbAwbcOVC5HH30C004»HrHO0500X^t''«CO 
O50000Ci00000CO00C0COC000CO00 00 00X>X'-.X'^X*^X>» 

00 

p tH p p P p p vp p p p 1 ;-. p p p p p p p 

b b b lA b b vb vb Ah b bx bx r-H o aj 05 00 i>» CO CD vr5 

oooooooooooocooooooo(30ooooccX'->t^t>»X'^X'«»x>x^ 

>H 

00 

■^pppppjpppppppWpp'jHpppp 

b |A lA b vb vb Ah Ah b bx Ah A o 05 00 CO X'* <o vo vD hh 

OOCiOQOOOCOOQCOOOOOOOOOCOOOl'^l'«X>.iN.X>.X>.X'^X>. 

08 

iD>OipX>^ppppHHppppX^ppppX>pp 

AbbbvbAcobbxvHbbbco^-.cocov<D-tjHcoco 

OOeOH10(30COCOOOOOH30 00 00COX'»J>X>.X>.X>.Jt.'^X'»t'«.X'N. 

03 

!> 

COOHHX'-»HpOOp';;HppppX^ppppppp 

bbvbAAbbjbxrHbbbbx'«cocovoHHco<yxcx 

00 CO QO 00 00 00 00 00 00 CO iH X'^ !>. 1'- X-N X'«. X-^ X'' X'^ 

1 SJL 

X'^.OHHppppHMppppppppppppP 

ibvbAHbbbiAAbbbbAbvbvbHHcobxAb 

00 00 00 CO 00 00 00 CO 00 In, X'^ x-- I'' x-^ X'- 1— x^ X'N, r-. X-N. X-'. 

i> 

i> 

O0THVOO5DXCOpDXpppG'XpppppppX^p 

AAHbbxbxAbbbbxN.AbbAAbbxAbb 

COCOOOCOOOOOOOOOX-'«i>.XN.X>.X>.l>.tN,XN,tNiXN»X>.X>.CO 

CO 

i> 

OOC‘'XCDpCOCOOppppppX;'PppppXHJp 

bbbxrHAbbbooAbbvo-^bbiMrHOOsco 
COGOOOCO 00 COOOX'^XN,XN.XN,|>XN.|>-XN.XN.X>i>>X> coco 

VO 

05COCDOCOX;;^pcovpp.ppppppppvp^p 

bxbAAbo5bbxAbvbvc5AbbicMTH003ooxN, 

CO <30 00 CO 00 In. XNi Xn. In. Xn. Xh Xn. XNi In. Xn, XN» J[N. x>, CO CO CO 

xem* 

perature» 

OCOHUO^NONrJHCOOOpNi^^OOOWigHCOOOO 
»H THtHrH»HTH(MD?CH?CHl<NCO 

11+ + 


1166 


TABLE LXXVIb. — Alcohol; Volume Percentage of Aqueous Solutions at 
0.; 60“P.; 12f,“R. (Brix.) 




■ 





100 litres of Solution contain 


Weil'ht in kejins. of 

1 Hire Sululiou. 

Spool lie Gi'arity 
at ()0“ 



(Jon trad ion . 




Litres of Alenlnil. 

Litrt's of Water, 



I'OOOO 

0 

100-000 

0-000 

0-99783 

0'9986 

1 

Ufl-OGfi 

0*055 

99033 

9970 

2 

98*111 

0-lJl 

99484 

995G 

3 

97-176 

0*176 

90344 

9942 

4 

96-242 

0-242 

99204 

9928 

5 

95-307 

0-307 

99065 

9915 

G 

94*382 

0-382 

98935 

9902 

7 

93-458 

0-458 

98805 

9890 

8 

92-543 

0-543 

98G85 

9878 

9 

91-629 

0*629 

98565 

98GG 

10 

90-714 

0-714 

98446 

9854 

11 

89-799 

0-799 

98320 

9843 

12 

88-895 

0-895 

98216 

9832 

13 

87-990 

0*990 

98107 

9821 

u 

87-08G 

1*086 

97997 

9811 

15 

86*191 

1*191 

97897 

9800 

16 

85*28() 

1*286 

97788 

9790 

17 

8 ) *392 

1 -392 

97688 

97<S0 

18 

83*497 

1*197 

97588 

9770 

19 

82*()()3 

1*603 

97488 

9760 

20 

81-708 

1*708 

97388 

9750 

21 

80*813 

1*813 

97288 

9740 

22 

79-919 

1*919 

97188 

9729 

23 

79*014 

2*014 

97078 

9719 

24 

78-119 

2* 1 1 9 

96979 

9709 

25 

77-225 

2-225 

96879 

9698 

26 

7()*32() 

2*320 

96767 

9688 

27 

75*1 26 

2*426 

96679 

9677 

28 

74-521 

2*521 1 

96560 

9666 

29 

73-617 

2*617 

9(M49 

9655 

30 

72*712 

2*712 

96340 

9643 

31 

71-797 

2*797 

96221 

9631 

32 

70-883 

2*883 

96101 

9618 

33 

69-958 

2*958 

95971 

9605 

34 

69-034 

3*031 

9584 1 

9592 

35 

68-109 

3*109 

95712 

9579 

36 

67*184 

3*184 

95583 
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TABLE LXXVIb.— ranted 


Spocilic Gravity 
at 00‘’ 

100 li|rGs of Solution contain 

Ooutractiou. 

AV eight in kgms. of 

1 litre Solution. 

Litres of Alcoliol. 

Litres of Water, 

0*9505 

37 

66*250 

3*250 

0*95142 

9650 

38 

6rr305 

3*305 

95292 

9536 

39 

64*361 

3*361 

95143 

9519 

40 

63*406 

3*406 

94983 

9503 

41 

62-451 

3*451 

94823 

94-87 

42 

61497 

3‘497 

94664 

9470 

43 

60*532 

3*532 

94494 

9452 

44 

59*558 

3*558 

9431 5 

9435 

45 

58*593 

3*593 

94145 

9417 

46 

57-618 

i 3*618 

1 

93966 

9399 

47 

56*644 

3*644 

93786 

9381 

48 

55-669 

3-669 

93606 

9302 

49 

54*685 

3-685 

93417 

9343 

50 

53*700 

3*700 

93227 

9323 

51 

52-705 

3*705 

93028 

9303 

52 

51-711 

3*711 

92828 

9283 

03 

60-716 

3*716 

1 92628 

9263 

54 

49-723 

3*722 

1 92429 

9242 

55 

48-717 

3*717 

92219 

9221 

56 

47-712 

3*712 

92020 

9200 

57 

46-708 

3*708 

91800 

9178 

58 

45-693 

3*693 

91581 

9156 

59 

44-678 

3*678 

91361 

9134 

GO 

43-664 

3*66*1 

91142 

9112 

61 

42-649 

3*649 

90922 

9090 

62 

41-635 

3*635 

90703 

9067 

63 

40-610 

3-610 

90473 

9044 

64 ! 

39-586 

3*586 

90244 

9021 

65 

38-561 

3-561 

90014 

8997 

66 ; 

37-626 

3*526 

89775 

8973 

67 

36*492 

3*492 

89535 

8949 

68 

35-457 

3*457 

89296 

8925 

69 

34-423 

3*423 

89056 

8900 

70 

33-378 

3*378 

88806 

8875 

71 

32-333 

3*333 

88557 

8850 

72 

31-289 

3*289 

88308 

8825 

73 

30*244 

3*244 

88058 
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TABT*E LXXVIa— 



100 litres of Solution contain 



Spociflo Gravity 
at C0° IT, 



Oon traction. 

Weight in kgniH. of 

Intros of Alcohol. 

Litres of Water. 

1 litre Solution. 



0-8799 

74 

29-190 

3*190 

0-87799 

8773 

75 

28*135 

3-135 

87540 

8747 

76 

27-080 

3-080 

87280 

8720 

77 

26-OlG 

3-010 

87011 

8693 

78 

24-951 

2-951 

86741 

8666 

79 

23-877 

2-877 

86472 

8639 

80 

22*822 

2*822 

86202 

8611 

81 

21*747 

2*747 

85923 

8583 

82 

20-673 

2*673 

85644 

8555 

83 

19-598 

2*598 

85364 

8536 

84 

18-514 

2*514 

85075 

8196 

85 

17-419 

2*419 

84776 

8166 

86 

16-324 

2*334 

84176 

8436 

87 

15*230 

2*230 

84177 

8405 

88 

14-125 

2’J25 

83867 

8373 

89 

13*011 

2-011 

83548 

8339 

90 

11*876 

J*876 

83209 

8306 

91 

10*751 

1*751 

82880 

8373 

93 

9*617 

1*617 

82540 

8237 

93 

8*472 

1-172 

82191 

8201 

94 

7*318 

1*318 

81832 

8164 

95 

6*153 

M53 

81463 

8125 

96 

4*968 

0*068 

81074 

8084 

97 

! 3*764 

0*761 

80665 

8041 

98 

2*539 

0*539 

80235 

7995 

99 

1*385 

0*285 

79776 

7946 

JOO 

0*000 

0*()0() 

79287 



TABLE LX X V If!. — ^Dilntioii of Alcohol (by volume). 
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TATiT F LXXVIn — Conversion of Kilogi’ainines of Spirit to Litres according to 
■ its strength 151:" 0. (Fisohoru.) 


Yolmrio 

Percentage. 

Kg. ^Litres. 

Voluniti 

.\‘rce.utagc. 

Kg. ^Litres. 

Voluluo 


Viilmiii! 

I’uVOt'llt-IlKO- 

K.i;. . IjilroH 

1 

1*003681 

26 

r0333S-l 

51 

1-074951 

76 

1-115736 

: 2 

005191 

27 

034451 

52 

077261 

77 

149284 

3 

006605 

28 

035627 

53 

079582 

78 

152853 

4 

008022 

29 

03G819 

54 

081913 

79 

156115 

5 

0094 1 1 

30 

037986 

55 

081371 

80 

160060 

6 

0107G7 

31 

039278 

66 

08681 1 

81 

1 63832 

7 

012095 

32 

010573 

57 

089322 

82 

167629 

8 

013322 

33 

041980 

68 

09 1 933 

83 

171150 

9 

014554 

34 

013390 

69 

09-1557 

84 

175135 

10 

015787 

35 

044801 

60 

097193 

85 

1 79585 

11 

01702 ^ 

36 

0-16222 

61 

099812 

86 

183765 

12 

018161 

37 

0-17753 

62 

10250-1 

87 

187975 

13 

019300 

38 

019399 

63 

105301 

88 

192357 

14 

o 

o 

39 

051050 

64 

108111 

89 

196914 

15 

021182 

40 

052817 

65 

110937 

90 

201791 

16 

022628 

41 

05-1589 

66 

113902 

91 

206569 

17 

023673 

42 

056368 

67 

1 1 6879 

92 

21 1528 

18 

02-1720 

43 

058264 

68 

i 1 9875 

93 

216676 

19 

025768 

44 

060279 

69 

12288(1 

94 

2-22017 

20 

026820 

45 

002190 

70 

1260-10 

95 

227555 

21 

027873 

46 

061220 

71 

129212 

96 

233117 

22 

028928 

47 

06C25G 

72 

132102 

97 

239703 

23 

030091 

48 

068304 

73 

135610 

98 

216332 

24 

031151 

49 

070472 

74 

138963 

99 

2535U3 

25 

032213 

50 

072649 

75 

1423-1 1 

100 

261233 
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TAI3LK LXXVTk. — S pecific Gravity, etc., of Aqueous Alcohol (Imperial 
Commissiou ; based on Mcndelejeffs results.) 


Pcrcmit. of 
Alcolioi by 
Woigbi.' 

vSpiiciiu; (Gravity 

Poveent. of 
i Alooliol by 
Weight. 

15’ 

8peciiic Gravity — . 

Percent, of 
Alcohol by 
Weight. 

15“ 

Specific Gravity 

0 

rooooo 

34 

0*95105 

68 

0-87746 

1 

0*99812 

35 

0-94927 

i 69 

509 

2 

630 

36 

745 

i 70 

272 

3 

453 

37 

569 

71 

035 

4 

284 

38 

369 

72 

0-86797 

5 

120 

39 

176 

73 

557 

6 

0'989G4 

40 

0-93980 

74 

318 

7 

813 

41 

780 

75 

077 

8 

6G8 

42 

578 

76 

0*85836 

9 

528 

43 

372 

77 

593 

10 

394 

44 

164 

78 

350 

11 

2G3 

45 

0*92954 

79 

106 

12 

J36 

46 

742 

80 

0-84H(;0 

13 

012 

47 

527 

81 

614 

14 

0-97890 

48 

311 

82 

366 

15 

709 

49 

092 

83 

116 

16 

649 

50 

0*91873 

84 

0*83865 

17 

530 

51 

651 

85 1 

612 

18 

410 

52 

429 

86 1 

357 

19 

289 

63 

205 

87 

099 

20 

167 

54 

0-90980 

88 

0*82840 

21 

043 

55 

754 

89 

577 

22 

0*96916 

56 

527 

90 

312 

23 

786 

57 

299 

91 

043 

24 

653 

58 

071 

92 

0*81771 

25 

517 

59 

0*89841 

93 

495 

26 

utrm 
t)t t 

60 

611 

94 

215 

27 

233 

61 

380 1 

95 

0*80931 

28 

085 

62 

149 ! 

96 

642 

29 

0*95932 

63 

0*88917 

97 

347 

30 

775 

64 

684 

98 

048 

31 

614 

65 

450 

99 

0*79743 

32 

449 

66 

216 

100 

432 

33 

279 

67 

0*87981 
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TABLE LXXVIj?.— S pecific Gravity at 60T. (15fC. of 12*“E.), Voltune Percentage 
and Weight Percentage of Aqueous Alcohol. (Tralles.) 


Voluino 

Weight 


Volume 

Weight 

t>0“ 

Volume 

Weight 


Per- 

Per- 

Sp. Gr. 

Per- 

Per- 

Sp. Gr. - 

Per- 

Per- 

3j'- <9-. • 

ceiitage. 

centago. 

^ bO 

coiiiago# 

ceil tag©, 

ou 

ceutage. 

cciitage. 

eU 

0 

0 

1-0000 

34 

28-13 

1-9605 

68 

60-38 

0-8949 

1 

0-80 

9985 

35 

28-99 

9592 

69 

61-44 

25 

2 

1*60 

70 

36 

29-86 

79 

70 

62-50 

00 

3 

2-40 

56 

37 

30-74 

65 

71 

63-58 

8875 

4 

3-20 

42 

38 

31-62 

50 

72 

64-66 

50 

5 

4'00 

^ 28 

39 

32-50 

0-9535 

73 

65-74 

26 

6 

4'81 

15 

40 

33-39 

19 

74 

66*83 

8799 

7 

rr62 

02 

41 

31-28 

03 

75 

67-93 

73 

8 

6-43 

9890 

42 

35-18 

9487 

76 

69-05 

47 

9 

7*24 

78 

43 

36-08 

70 

77 

70-18 

20 

10 

8‘05 

GG 

44 

36-99 

62 

78 

71-31 

8693 

11 

8-87 

54 

45 

37*90 

35 

79 

72-45 

66 

12 

9'69 

43 

46 

38-82 

17 

80 

73-59 

39 

13 

lO'Sl 

32 

47 

39-74 

9399 

81 

74-74 

11 

14 

11-33 

21 

48 

^O’GG 

81 

82 

75-lU 

8583 

15 

12-15 

11 

49 

4 I -59 

62 

83 

77*09 

55 

16 

12-98 

00 

60 

42-52 

43 

84 

78-29 

26 

17 

13-80 

9790 

51 

43-47 

23 

86 

79-50 

8196 

18 

14-03 

80 

52 

44-42 

03 

86 

80-7 1 

66 

19 

10-46 

70 

63 

45-3G 

9283 

87 

81*94 

36 

20 

16-28 

CO 

54 

4G-32 

63 

88 

83-19 

05 

21 

17-11 

50 

65 

47-29 

42 

89 

84-46 

8373 

22 

17-95 

40 

56 

48-2() 1 

21 

90 

85-75 

39 

23 

18-78 

29 

57 

19-23 

00 

91 

87*05 

06 

24 

19-62 

19 

68 

50-21 

9178 

92 

88‘37 

8272 

25 

20-46 

09 

59 

51-20 

56 

98 

89-71 

37 

26 

2L-30 

9G98 

60 

52-20 

34 

94 

91-07 

01 

27 

22-14 

88 

61 

53-20 

12 

96 

92*46 

8104 

28 

22-99 

77 

62 

54-21 

9090 

96 

93-89 

25 

29 

23-84 

GG 

63 

55-21 

67 

97 

95-34 

8084 

30 

24-69 

55 

64 

56-22 

44 

98 

96-84 

41 

31 

25-55 

43 

65 

57-24 

21 

09 

98-39 

7995 

32 

26-41 

31 

66 

58*27 

8997 

100 

100-00 

46 

33 

27-27 

18 

67 

59-32 

73 
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TABLE LXXVIg. — S pecific G-ravity and Strength of Aqueous Solutions of Alcohol 
(Arranged mostly from llolmers Eesults.) 

The upper number in each compartment gives the percentage of absolute alcohol by 
volume, the lower number gives the percentage by weight. Specific Gravities at 60 “ F. 

(]r>r C.). 


KpocUlc. 



Fourth Place of Decimals in S[»eciiic Gravities. 



Gravity. 

9 

8 

7 

6 

5 

4 

8 

2 

1 

0 

0-999 

0-07 

0*13 

0*20 

0*26 

0*33 

0*40 

0*46 

0*53 

0-60 

0-66 

0*05 

0*11 

0*16 

0*21 

0*26 

0*32 

0-37 

0*42 

0-47 

0-53 

998 

0-73 

0-79 

0-86 

0*93 

0*99 

ro6 

1*13 

1*19 

1*26 

1*34 

0-58 

0*63 

0*68 

0-74 

0-79 

0*84 

0*89 

0*95 

1*00 

1*06 

997 

1-42 

1*49 

1-57 

1*65 

1*73 

1*81 

1*88 

1*96 

2*04 

2*12 

1*12 

1*19 

1*25 

1*31 

1-37 

1*44 

1*50 

1*56 

1*62 

1*69 

996 

2*20 

2*27 

2*35 

2*43 

2*51 

2*58 

2-65 

2-72 

2-79 

2-86 

1 -7.9 

1*81 

1*87 

1*94 

2*00 

2*06 

2*11 

2-17 

2*22 

2*28 

995 

2*93 

3*00 

3-07 

3-14 

3*21 

3*28 

3*35 

3*42 

3*49 

3-55 

2*33 

2*39 

2*44 

2*50 

2*56 

2*61 

2*67 

2*72 

2*78 

2*83 

99^1 

3*62 

:5-69 

3-76 

3-83 

3-90 

3*98 

4-05 

4*12 

4*20 

4-27 

2*89 

2*94 

3-00 

3-g6 

3*12 

3*18 

3*24 

3*29 

3-35 

3*41 

993 

4*34 

4*42 

4*49 

4-96 

4-63 

4-71 

4*78 

4*85 

4*93 

5*00 

3*47 

3*53 

3*59 

3*65 

3*71 

3-76 

3*82 

3*88 

3*94 

4*00 

992 

5*08 

5*16 

5*24 

5*32 

5*39 

5-47 

5*55 

5*63 

5*71 

5*78 

4*06 

4*12 

4*19 

4*25 

4*31 

4-37 

4*44 

4*50 

i 4*56 

4*62 

991 

5*86 

5*94 

6*02 

1 6*10 

6*17 

6-24 

6*32 

6-40 

6*48 

6*55 

4*69 

4*75 

4*81 

1 4*87 

4*94 

5-00 

5*06 

5-12 

5*19 

5*25 

990 

6*63 

0-71 

6*78 

6*86 

6*94 

7-01 

7*09 

7-17 

7-26 

7*32 

5*31 

5-37 

5*44 

5*50 

5*56 

5-62 

5*69 

5-75 

5-81 

5-87 

989 

7*40 

7*48 

7*57 

7*66 

7*74 

7-83 

7*92 

8*01 

8-10 

8*18 

5*94 

: 6*00 

6*07 

6*14 

6*21 

6-28 

6*36 

6*43 

6-50 

6*57 

988 

8*27 

8*36 

8*45 

8*54 

8*63 

8-72 

8-80 

8*88 

8-96 

9*04 

6*64 

6*71 

6*78 

6’8G 

6*93 

7-00 

7-07 

7*13 

7-20 

7*27 

987 

9*13 

9*21 

9*29 

9-37 

9*45 

9-64 

9-62 

9-70 

9-78 

9-86 

7*33 

7*40 

7*47 

7-53 

7*60 

7-67 

7-73 

7-80 

7-87 

7-93 


9*95 

10-03 

10*12 

10-21 

10*30 

10-38 

10-47 

10-56 

10-65 

10-73 

980 

8*00 

8-07 

8*14 

8-21 

8*29 

8-36 

8-43 

8*50 

8*57 

8-64 


VOL. II. 
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TABLE LXXVIo.— eonfcfflZ. 


Bpocific 

Gravii.y* 



TfourUi riiico of Deoiiuala in Sponilv ! llraviticH. 



9 

8 

7 

6 

6 

4 

3 

2 

1 * 

0 

0*985 

10-82 

8-71 

10-91 

8-79 

11-00 

8-86 

11-08 

8-93 

11-17 

9-00 

1 1 -26 
9-07 

11-35 

9-14 

11-44 
9-2 1 

1 1 -52 
9-29 

11-61 

9-36 

984 

11-70 

9-43 

11-79 

9-50 

11-87 

9-57 

11-96 

9-04 

12-05 

9-71 

12-13 

9-79 

12-22 

9-86 

12-31 

9-93 

12-40 
10 -00 

12-49 

10-08 

983 

12*58 

10*15 

12*68 

10*23 

12*77 

10*31 

12-87 

10-38 

12-96 

10-46 

13-05 

10-54 

13-15 

10-62 

13-24 

10-69 

13-34 

10-77 

13-43 

10-86 

982 

13*52 

10*92 

13-62 

11-00 

13-71 

11-08 

13*81 

11*15 

13-90 

11-23 

13*99 

11*31 

14-09 

11-38 

14*18 

11*46 

14-27 

1 1 -54 

14-37 

11-62 

981 

14*46 

11*69 

14-56 

11-77 

14-65 

11-85 

M -74 

11-92 

14*84 

12*00 

14-93 

12-08 

15*02 

12*15 

15-12 

12-23 

15-21 

12-31 

15-30 

12-38 

980 

15-40 

12-46 

15-19 

12-54 

15-58 

12-62 

15*68 

12 * 61 ) 

15-77 

12-77 

15*86 

12*85 

15-96 

12-92 

16-05 

13-00 

16-15 

13-08 

16-24 

13-15 

979 

16*33 

13*23 

16-43 

13-31 

16-52 

13-38 

10*61 

13*46 

16-70 

1 3-54 

16-80 

13-62 

16-89 

13-69 

16-98 

1 3-77 

17-08 

13-85 

17-17 

13-92 

978 

17 '26 
14*00 

17*37 

14*09 

17-48 

] 4 - i 8 

17-59 

j ' 1-27 

17*70 

14*36 

17*81 

14*45 

17*92 

14*55 

18*03 

14*64 

18-14 

14-73 

18-25 

14-82 

977 

18*36 

14*90 

18*48 

15*00 

18-58 

15-08 

18-68 

10-17 

18*78 

15*25 

18*88 

15*33 

18-98 
15 -4 2 

19*08 1 
15*50 1 

19-18 

15-58 

19 -‘is" 

1 5-07 

976 

19*39 

15*75 

19*49 

15*83 

19-50 

15-92 

10-68 

16-00 

19*78 

16*08 

19*87 

16*15 

19-90 

16-23 

20*06 1 
16*31 

20-15 

16-38 

20-24 

16-40 

975 

20*33 

16*54 

20*43 

16*62 

20-52 

16 - 61 ) 

•20-01 

16-77 

20*71 

1 6*85 

20*80 

16*92 

20-89 

17-00 

20*99 ! 
17*08 I 

2 1 -09 
17-17 

21 - 19 ” 

17-25 

974 

21*29 

17*33 

21*39 

17*42 

21-49 

17-50 

21-59 

17-58 

21*69 

17*67 

21*79 

17*75 

2 1 -89 
17-83 

21*99 

17*92 

22-09 

1 8 -UO 

22-18 

18-08 

’ 973 

22*27 

18*15 

22*36 

18*23 

22-46 

18-31 

22-55 

18-38 

22*64 

18*46 

22*73 

18*54 

22-82 

18-62 

22*92 
18*09 ^ 

23-01 

18-77 

j 

23-10 

18-85 

972 

23*19 

18*92 

23*28 

19*00 

23-38 

19-08 

23-48 

19-17 

23*58 

19*25 

23*68 

19%33 

23-78 

19-42 

23*88 

19*50 

23*98 

19*58 

24-08 

19-67 

97 i 

24-18 

19-76 

24*28 

19*83 

GO 

Cp o 

24-48 

20-00 

24*58 

20*08 

24*68 

20-17 

24-78 

2 f )-25 

24*88 

20*33 

24*98 

20*42 

25-07 

20-50 

970 

25-17 

20-58 

26-27 

20-67 

25-37 

20-75 

25-47 

20-83 

25*57 

20*92 

25*67 

21*00 

25-76 

21-08 

25*86 

21*15 

25*95 

21*23 

26-04 

21-31 
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TABliE LXXVIo. — nontmued. 


Specific 

Gravity. 

Fo;^rtli Place of Decimals in Specific Gravities, 

9 

8 

7 

6 

5 

4 

3 

2 

1 

1 

0 

0-969 

26-13 

21-38 

26-22 

21-46 

26-31 

21-54 

26-40 

21-62 

26-49 

21-69 

26-58 

21-77 

26-67 

21-85 

26-77 

21-92 

26-86 

22-00 

26*95 

22*08 

968 

27-04 

22-15 

27-13 

22-23 

27-22 

22-31 

27-31 

22-38 

27-40 

22-46 

27-49 

22-64 

27-59 

22-62 

27-68 

22-69 

27-77 

22-77 

27-86 
22-85 _ 

967 

27-95 

22-92 

28*04 

23-00 

28*13 

23*08 

28-22 

23-15 

28*31 

23*23 

28-41 

23-31 

28*50 

23*38 

28*59 

23*46 

28*68 

23*54 

28*77 

23*62 

966 

28-86 

23-69 

28-95 

23-77 

29*04 

23*85 

29-13 
: 23-92 

29-22 

24-00 

29-31 

24-08 

29-40 

24-16 

29*49 

24*23 

29*58 

24*31 

29*67 

2‘1*38 

965 

29-76 

24-46 

29*86 

24*54 

29-95 

24-62 

30-04 

24-69 

30-13 

24-77 

30-22 

24-85 

30*31 

24*92 

30-40 

26-00 

30-48 

25-07 

30*57 

25*14 

9G-1 

30-65 

25-21 

30-73 

25-29 

30*82 

25-36 

30*90 

25*43 

30*98 

25-50 

t 

31-07 

25-57 

31-15 

25-64 

31*23 

25*71 

31*32 

25*79 

31-40 

25-86 

966 

3J-4K 

25*1)5 

31*57 

26*00 

31*65 

26*07 

31-72 

26-13 

31 *<80 
26-20 

31-88 

26-27 

31*96 

26*33 

32*03 

26*40 

32-11 

26-47 

32-19 

26-53 

962 

32-27 

26-60 

32-34 

26-67 

32-42 

26-73 

32*50 

26*80 

32-58 

26-87 

32-65 

26-93 

32*73 

27*00 

32-81 

27-07 

32-90 

27-14 

32-98 

27-21 

961 

33-06 

27-29 

33-15 

27-36 

33-23 

27-43 

33-31 

27-50 

33-39 

27-57 

33*48 

27*64 

33-56 

27-71 

33-64 

27-79 

33-73 

27-86 

33*81 

27*93 

960 

33-89 

28-00 

33-97 

28-06 

34*04 

28*12 

34-11 

28-19 

34-18 

28-25 

34*25 

28*31 

34*33 

28*37 

34-40 

28-44 

34-47 

28-50 

34*54 

28*56 

959 

34-61 

28-62 

34-69 

28-69 

34*76 ' 
28-75 

34-83 

28-81 

34*90 

28*87 

34-97 

28-94 

35*05 

29*00 

35-12 

29-07 

35-20 

29-13 

35*28 

29*20 

958 

35-35 

29-27 

35*43 

29*33 

35-51 

29*40 

35-58 

29-47 

35*66 

29*53 

36-74 

29-60 

35-81 

29-67 

35-89 

29-73 

35*97 

29*80 

36-04 

29-87 

957 

36-12 

29-93 

36-20 

30*00 

36-26 

30-06 

36-32 

30-11 

36-39 

30-17 

36*45 

30*22 

36-51 

30-28 

36-57 

30-33 

36*64 

30*39 

36*70 

30*44 

956 

36-76 

30-50 

36*83 

30*56 

36-89 

30-61 

36*95 
30*67 i 

37-02 

30-72 

37*08 

30*78 

37-14 

30-83 

37*20 

30*89 

37-27 

30-94 

37*34 

31*00 

955 

37-41 

31-06 

37-48 

31-12 

37-55 

31-19 

37-62 

31-25 

37-69 

31-31 

37-76 

31-37 

37-83 

31-44 

37-90 

31-60 

37-97 

31-56 

38-04 

31-6-2 

954 

38-1 1 
31-69 

38-18 

31-75 

38-25 

31-81 

38-33 

31-87 

38-40 

31-94 

38-47 

32-00 

38-63 

32-06 

’38*60 

32*12 

38-68 

32-19 

38-75 

32-25 
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TABLE LXXVTa.~ro)(^i)iMw/. 


Specific 



KolU'il) Place ol'DeoinmlH in Hpccillii Oravitii'S. 



Gravity. 

9 

8 

7 

6 

5 

4 

3 

2 

1 

! 0 

0-953 

38-82 

32-31 

38-89 

32-37 

38*96 

32*44 

39-04 

32-50 

39-1 i 

32-50 

39*18 

32*62 

39-25 

32-09 

39-32 

32-75 

39-40 

32-81 

39-47 

32-87 

952 

39-54 

32-94 

39-Gl 

33-00 

39 '68 
33*06 

39-74 

33-12 

39*81 

33*18 

39*87 

33*24 

39*94 

33*29 

40-01 

33-35 

4.0-07 

33-1] 

40-14 

33-47 

951 

40-20 

33-53 

40-27 

33*59 

40-34 

33-65 

40-40 

33-71 

40-47 

33-76 

40*53 

33*82 

40-00 

33-88 

40-67 

33-94 

40-74 

31-00 

40-79 

34-05 

050 

40-84 

34-10 

40*90 

34*14 

40-96 

34-19 

41-00 

34-24 

41-05 

34-29 

41-11 

34-33 

41*16 

34*38 

41-2! 

34-43 

41-26 

34-48 

41-32 

34-52 

9‘i9 

41-37 

34-57 

41*42 

34*02 

41*48 
34 *67 

41*53 

34*71 

41-58 

34-70 

41 -63 
34*81 

4] -09 
3i-«(; 

41-71 

3. 1-90 

•1 1 -79 
34-95 

■n-84 

35-00 

948 

41-90 

35-05 

41-95 

35-10 

42-01 

35-15 

42-00 

35-20 

42-12 

35-25 

42-17 

35-30 

42*23 
35 *.35 

42-29 

35-10 

12-31 

35-45 

42-.IO 

35-50 

947 

42-45 

35-65 

42-51 

35-00 

42r)0 

35-05 

42*62 

35*70 

42-07 

35-75 

42-73 

3r.-«() 

4 2*78 
35*85 

12-S.( 

35-90 

.12-89 

35-95 

12-95 

30-00 

9^10 

43-01 

3(1-00 

43-07 

30-11 

43-13 

30-17 

43-19 

30-22 

43*26 

36*28 

43-32 

30-33 

43*38 

36*39 

43-41 

30-44 

43-50 

30-50 

43-60 

30-50 

91e5 

43-03 

30-01 

43-09 

3(i-07 

13-75 

36-72 

43*81 

36*78 

43*87 

36*83 

43*93 

36*89 

44*00 

36*94 

44.-06 

37-00 

44-12 

37 -UO 

44-18 

37-11 

944 

44-21 

37-17 

4 1-30 
37-22 

44*;u; 

37*28 

44*13 

37*33 

44*19 

.37*39 

44 '55 
37*44 

44*61 

37*50 

14-07 

37-50 

44 -73 
37-01 

14-79 

37-07 

943 

44-80 

37-72 

44-92 

37-78 

4-1*98 

37-83 

45*04 

37*89 

45*10 
37*9 1 

45 16 
.38-00 

45-22 

38*06 

15 -2^ 
38- 1 1 

45-31 1 
38-17 j 

■I5-.11 

38-22 

942 

45-47 

38-28 

45-53 

38-33 

45*59 

;18*39 

45*65 

38*44 

45*71, 

38*50 

45*77 

38*56 

45*83 
38 '61 

If) '89 
38-07 

15-95 

38-72 

40-02 

38-78 

941 

40-08 

38-83 

40-14' 

38'89 

46 *20 
38*94 

46*26 

39*00 

16*32 

39*05 

{6*.3r 
39 '10 

16-42 
39* 15 

40-18 

39-20 

40-53 

39-25 

■10-59 

39-30 

940 

40-01 

39-35 

40-70 

39-40 

M‘>*75 

39*15 

46*80 

39*50 

46*86 

39*55 

46*91 

30-60 

4 <997 
39*65 

17-02 

39-70 

17-08 

39-75 

47-13 

39-80 

939 

47-18 

39-85 

47-24 

39-90 

47*29 

39*95 

4 7 ‘.’5 5 
40*00 

47*40 

40*05 

47*45 
44)- 10 

4 7*51 
40*15 

47-50 

40-20 

.17-02 

40-25 

47-07 

10-30 

938 

47-73 

40-35 

47-78 

40-40 

47*83 

40*45 

47*89 

40*50 

47*94 

40*55 

47*99 

40*60 

48*05 

40*65 

4 8- 10 
40-70 

48-10 

40-75 

4 8 -21 
40-80 
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TABLE LXXVIg. — continued. 


Spcciiio 

Gravity. 



Fmtrlli Plane of Decimals in Specific Gravities. 




9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


'1S'2() 

48-32 

48-37 

48-13 

48-48 

48-54 

48-59 

48-64 

48-70 

48-75 


U i 

40-85 

40-90 

40-95 

41-00 

41-06 

41-10 

41-15 

41-20 

41-25 

41-30 


c\o.a 

48-80 

48-86 

48*91 

48-97 

49-02 

49-07 

49-13 

49-18 

49-23 

49-29 


uoo 

4i-35 

41-40 

41-45 

41-50 

41-56 

41-60 

41-66 

41-70 

41-75 

41-80 


fiort 

49-34 

49-40 

49-45 

49-50 

49-55 

49-61 

49-66 

49-71 

49-76 

49-81 



41-85 

41-90 

41-95 

42-00 

42-05 

42-10 

42-14 

42-19 

42-24 

42-29 


CiO A 

49-SG ’ 

49-91 

49-96 

50-01 

50-06 

50-11 

50-16 

50-21 

50-26 

50-31 



42-33 

42-38 

42-43 

42-48 

42-52 

42-57 

42-62 

42-67 

42-71 

42-76 


AOQ 

50-37 

50-42 

50-47 

50-52 

50-57 

50-62 

50-67 

50-72 

50-77 

50-82 


\JOO 

42-81 

42'8G 

42-90 

42-95 

43-00 

43-06 

43-10 

43-14 

43-19 

43-24 


A‘) A 

50-H7 

50-92 

50-97 

51-02 

51-07 

51-12 

51-17 

51-22 

51-27 

51-32 



43-29 

43-33 

43-39 

43-43 

43*48 

43*52 

43-57 

43-62 

43-67 

43-71 



51-38 

51-43 

51-48 

51-53 

51-58 

51-63 

51-08 

51-72 

51*77 

51-82 


y»s i 

43-76 

43-81 

4 3 -86 

43-90 

43-95 

44-00 

44-05 

44*09 

44-14 

44-18 


AO A 

51-87 

51-91 

51-96 

52-01 

52-06 

62-10 

52-15 

62-20 

52*25 

52-29 


DoO 

44-23 

44-27 

44-32 

44-36 

44-41 

44-46 

44-50 

44-55 

44-59 

44-64 



52-34 

52-39 

52-44 

52*48 

52-53 

52-58 

52-63 

52-68 

52-72 ^ 

52-77 


921) 

44-68 

44-73 

44-77 

44-82 

44-86 

44-91 

44-96 

45-00 

45-05 

45-09 



52-82 

52-87 

52-92 

52-97 

53-02 

53-OG 

63-12 

53-16 

63-21 

53-26 


928 

45-14 

45-18 

45-23 

45-28 

45*33 

45*37 

45-42 

45-47 

45-61 

46-56 


927 

53-31 

53-3G 

~^*41 

53-46 

53-51 

53-56 

53-61 

53-65 

53-70 

53*75 


45-61 

45-G6 

45-70 

45-75 

45-80 

45*85 

45-90 

45-94 

45-99 

46*04 



53-80 

53-85 

53-90 

53*95 

54-00 

54-05 

54-09 

54-14 

54-19 

54-24 


92G 

46-09 

4G-13 

46*18 

46-22 

46-27 

46-31 

46-36 

46-41 

46-45 

46-50 



54-29 

54-34 

54-38 

54-43 

54-48 

54-53 

54-58 

54-63 

54-67 

64-72 


925 

4G-54 

4G-60 

4G-64 

46-69 

46-74 

46*78 

46-83 

40-87 

46-92 

46-96 



54-77 

54-82 

54-87 

54-92 

54*96 

55*01 

55-06 

65-11 

55-15 

65-20 


924 

47-01 

47-06 

47*10 

47-15 

47-19 

47-24 

47-28 

47-33 

47-38 

47-42 



55-25 

55-30 

55-35 

56-39 

56-44 

55-49 

55-54 

55-58 

55-63 

65-68 


923 

47-47 

47-51 

47-55 

47-60 

47-64 

47-69 

47-73 

47-78 

47-82 

47-87 



55-73 

55-77 

55-82 

55-87 

55-92 

65-96 

66-01 

56-06 

56-10 

56-15 


922 

47-91 

47-96 

48-00 

48-05 

48-09 

48-14 

48-18 

48-23 

48-27 

48*32 
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Table LXXVIa. — continueil. 


kS|yt'CiflC 

Gravity. 



Fourth Place of Doeimals in Hpcoiiic.JlraviticH, 



9 

8 

7 

6 

5 

4 

a 

2 

1 

0 

0'921 

56-20 

48-36 

56-24 

48-41 

56-29 

48-45 

56-34 

48-50 

66-38 

4H-54 

56-43 

48-59 

56-48 

48-63 

56-52 

48-68 

56-57 

48-72 

56-62 

48-77 

920 

56’60 

48*81 

56-71 

48-86 

56-76 

48-90 

56-80 

48-95 

56*85 

48*99 

56*89 

49*04 

56*94 

49*08 

50-99 

49-13 

67-03 

49-17 

57-08 

49-22 

919 

57*12 

49*26 

67-17 

49-31 

57*22 

49*36 

57*26 

49*40 

57-31 

49-45 

57*36 

49*49 

57-40 

49-54 

57*45 

49*59 

57-49 

49-63 

67-64 

49-68 

918 

57-59 

49-72 

67-63 

49-76 

67-68 

49-81 

57-73 

49-86 

57-77 

49-89 

67-82 

49-9.1 

57-86 

49-98 

57-91 

50-03 

57-96 

50-07 

58-00 

50-11 

917 

58-05 

50-16 

58-10 

50-20 

68-15 

50-24 

58*20 

50*29 

58*24 

50*33 

58*29 

50*38 

58-33 

50-42 

58-38 

50-46 

58-42 

50-51 

58-47 

50-65 

916 

58-52 

50-59 

58-56 

50-63 

58-61 

50-67 

58-65 

50-72 

58-69 

50-76 

58-7-1 

50-Bl 

58-79 

50-85 

58*84 

50*90 

58-88 

50-94 

58-93 

50-98 

915 

68-97 

51-03 

69-02 

61-07 

59*06 

51*11 

59*11 

51*16 

59*15 

51*20 

59-20 

51-24 

59*24 

51*28 

59*29 

51*33 

59-33 

51-37 

59-38 

51-41 

914 

59-42 

51-46 

59-47 

51-50 

59*51 
51 *54 

59-56 

51-59 

59-60 

51-03 

59*65 

51*08 

59-09 

51-72 

59-74 

51-76 

59-78 

ni'Hl 

59-83 

61-85 

913 

59-87 

51-89 

59-92 

5T94 

59*96 

51*98 

60-01 

52-03 

i 

60-05 

52-07 

60*10 

52*12 

60-14 

52-16 

60-19 

52-20 

60-23 

52-25 

60-28 

52-29 

912 

60-32 

62-34 

60-36 

52-38 

60*41 

52*42 

60-46 

52-47 

60-50 

52-51 

60*54 

52*56 

(io-n9 

52-60 

60-63 

52-64 

60-68 

52-69 

60-72 

52-73 

911 

60-77 

62-78 

60-81 

52-82 

60*86 

52*86 

60-90 

52-90 

60-95 

52-95 

60*99 

52*99 

61-03 

53-03 

61-08 

53-07 

61-12 

63-11 

61-17 

63-16 

910 

61-21 

53-20 

61-26 

53-24 

61-30 

53-29 

61-34 

53-33 

0T39 

53-37 

61*43 

53*42 

61-48 

53-46 

01-52 

53-50 

61-50 

53-55 

01-61 

53-59 

909 

61-65 

53-63 

61-70 

53-68 

61-74 

53-72 

61-78 

63-76 

61-83 

53-81 

61*87 

53*85 

61-92 

53-89 

61-96 

53-93 

62-01 

53-98 

62-05 

54-02 

908 

02-09 

54-06 

62*14 

54*11 

62*18 

54*15 

62-22 

54-19 

62-27 

54-24 

63*31 

54*28 

62-36 

54-32 

62-40 

54-37 

62-44 
54-4 1 

62-49 

64-45 

907 

62-52 

54-49 

62*56 

54*54 

62-61 

54-58 

62-65 

54-62 

6¥7d 

54-06 

^*74 

54*70 

62-78 

54-76 

62-83 

54-79 

62-87 

54-83 

02-91 

54-87, 
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TABLE LXXVIh. — Specific Gravities and Corresponding Volume 
Percentages of Aqueous Alcohol at 60“ F,, 15f° 0., or laf"" B. 

(Imperial Commission’s Report based on the results of Mendelejeff’s investigations.) 

The temperature taken with a mercury thermometer made of Thuringian glass. 


Volume 

Percentage, 

Sl>.Or.5"- 
^ 60" P. 

Volume 

Porcontage. 

0 

1-00000 


1 

0-99847 

36 

2 

699 

37 

3 

556 

38 

4 

416 

39 

5 

279 

40 

6 

147 

41 

7 

019 

42 

8 

98895 

43 

9 

774 

44 

10 

657 

45 

11 

543 

46 

12 

432 

47 

13 

324 

48 

14 

218 

49 

15 

114 

50 

16 

Oil 

51 

17 

97909 

52 

18 

808 

53 

19 

708 

54 

20 

608 

55 

21 

607 

56 

22 

406 

57 

23 

304 

68 

24 

201 

59 

25 

097 

60 

26 

96991 

61 

27 

883 

62 

28 

772 

63 

29 

668 

64 

30 

541 

65 

31 

421 

66 

82 

298 

67 

33 

172 

68 

34 

043 

69 

35 

95910 

70 


q_ r,,. 60° F. 

60° F. 

Volume 

Percentage. 


0-95773 

71 

0'88762 

632 

72 

511 

487 

73 

257 

338 

74 

000 

186 

75 

87740 

029 

76 

477 

94868 

77 

211 

704 

78 

86943 

536 

79 

670 

3G4- 

80 

395 

188 

. 81 

116 

008 

82 

85833 

93824 

83 

547 

G36 

84 

266 

445 

85 

84961 

250 

86 

660 

062 

87 

355 

92850 

88 

044 

64G 

89 1 

83726 

439 

90 

400 

229 1 

91 

065 

015 

92 

82721 

91799 

93 

365 

580 

94 

81997 

358 

95 

616 

134 

96 

217 

90907 

97 

80800 

678 

98 

359 

447 

99 

79891 

214 

100 

391 

89978 



740 



499 



256 



010 
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TABLE LXXVIi.— True Percentage from Observed Percentage of Alcohol. 

(Imperial Commission.) " 


Tempera- 



Porcoutage by Weight as found by Observation at t. 



tiirc of 














Spirit. 

fC. 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

^ r 

94‘S 

95 ’6 

96*6 

97*4 

98-4 

99*2 







3 

4 

4 

2 

2 

0 

0 

99*8 






2 

2 

0 

0 

96*8 

97*8 

98*8 

6 






1 

93-8 

94*8 

95*8 

6 

6 

4 

4 






0 

6 

6 

4 

4 

2 

2 

2 

100 





+ 1 

2 

2 

2 

0 

0 

0 

98*8 

99*8 





2 

0 

0 

94*8 

95*8 

96-8 

97*6 

G 

G 





3 

92-8 

93-6 

6 

6 

4 

4 

4 

2 





4 

4 

4 

2 

2 

2 

2 

0 

0 

100 




5 

2 

0 

0 

0 

0 

!)0'.S 

97 \S 

98*8 

99 'G 




6 

01-8 

92*8 

93*8 

91 *6 

95*6 

6 

() 

4 

1 




7 

6 

4 

4 

4 

4 

4 

2 

2 

2 




8 

2 

2 

2 

0 

0 

0 

0 

0 

98-8 

99*8 



9 

0 

91*8 

92*8 

93*8 

94*8 

95 8 

90*8 

97'G 

G 

G 



10 

90‘6 

6 

6 

G 

4 

4 

4 

1 

4 

4 



11 

2 

2 

2 

2 

2 

2 

2 

*•> 

0 

0 



12 

0 

0 

0 

0 

0 

94*8 

Ofi-.s 

9G*8 

97*8 

98*8 

! 99*8 


13 

89'6 

90‘6 

91*6 

92*6 

93*6 

6 

G 

G 

1) 

G 

1 6 


14 

4 

4 

4 

4 

4 

2 

2 

2 



0 

AW 


15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

16 

88*6 

89 f) 

90*6 

91-6 

92*8 

93*8 

94*8 

95*8 

9G‘8 

97*8 

98*8 

99-8 

17 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 ; 

4 

18 

0 

0 

0 

0 

0 

2 

2 

2 

o 


o 

o 

19 

87*8 

88‘8 

89*8 

90*8 

91*8 

92*8 

93*8 

94*8 

95*8 

i 9G*S 

0 

0 

20 

4 

4 

4 

4 

4 

4 

6 

() 

G 

6 

97 *G 

98 *G 

21 

0 

0 

0 

2 

2 

2 

2 

2 

o 

4 

4 

4 

22 

86*8 

87’8 

88-8 

89*8 

90*8 

91*8 

0 

0 

0 

0 

0 

2 

23 

4 

4 

4 

4 

6 

6 

92*G 

93*G 

94*8 

95*8 

9G‘8 

^ 97-8 

24 

0 

0 

21 

2 

2 

2 

2 

4 

4 

4 

4 

6 

25 

85-8 

86*8 

87*8 

88*8 

89*8 

0 

0 

0 

0 

2 

2 

2 

26 , 

4 

4 

4 

4 

6 

90*6 

91*6 

92*8 

93*8 

94*8 

0 

0 

27 

0 

0 

2 

2 

2 

2 

4 

4 

4 

G 

95*6 

9G*8 

28 

84*6 

85*8 

86*8 

87-8 

88*8 

0 

0 

0 

2 

2 

4 

4 

29 

4 

4 

4 

4 

6 

89*6 

90*G 

91*8 

92*8 

0 

0 

2 

30 

0 

0 

0 

2 

i 

2 

2 

4 

4 

0 

93*6 

94*8 

95*8 
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TAJ]T.K T.X X VI j.— Comparison between Volume and Weight Percentages. 

(k)lumn 1. gives the dotcniiiiiations with Volume alcoholometer at 60” F. on Mercur;y 
Thermonnit(‘.r. 

( Column Jh givcis the doterminatious with Weight alcoholomotor at 15” C. on Hydrogen 
Tlusrmuim'tur. 

(] mperial Commission . ) 


L 

11. 

L 

II. 

I. 

II. 

I. 

II. 

I. 

IL 

I. 

IL 

0 

0-04 

17 

13*88 

34 

28*29 

51 

43*58 

68 

60*48 

85 

79-58 

1 

0*S5 

IS 

14-72 

35 

29-16 

52 

44*53 

69 

61*53 

86 

80-80 

2 

1 ‘(h; 

10 

15-55 

36 

50*05 

53 

45*48 

70 

62-09 

87 

82*03 


2'.I7 

20 

IG’50 

37 

30*90 

54 

46-44 

71 

63-66 

88 

83-28 

•1 

5*57 

21 

17-25 

58 

31*78 

55 

47-40 

72 

64*74 

so 

84-54 

5 

4 -OS 

22 

18*08 

5>0 

32*66 

56 

■18-37 

75 

65*83 

90 

85-82 

(» 

4 -HH 

25 

18-9'J 

40 

33*54 

57 

49*35 

74 

66*92 

91 

87-12 

I 

5*60 

24 

10-76 

41 

34*43 

58 

50*35 

75 

68-02 

92 

88*44 

.s 

6*50 

25 

20'60 

42 

55*33 

59 

51*52 

76 

69-13 

93 

89*79 

0 

7 '51 

26 

21 '4 4 

45 

36*23 

60 

52*31 

77 

70-26 

94 

01*16 

10 

K‘l2 

27 

22 ‘28 

44 

37*13 

61 

55*51 

78 

71-39 

95 

92*56 

11 

Si)l 

2S 

25*15 

45 ’ 

38*04 

02 

54*:i2 

79 

72-53 

96 

93*99 

FJ 

lh75 

20 

25*00 

46 

38*94 

03 

55*55 

80 

73-68 

97 

95-45 

15 

10 '57 

50 

24*85 

47 

39*86 

64 

56*35 

81 

74-84 

98 

96*95 

14 

1 i %59 

51 

25*71 

48 ! 

40*78 

65 

57*37 

82 

76-00 

99 

98*51 

15 : 

12’22 

52 

26*57 

49 

41*71 

66 

58*40 

83 

77-18 

100 

100*13 

16 

15 '05 

55 

27*45 

50 

42*64 

67 

59*44 

84 

78-37 
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CO 


d 


rd 

.5P 

CD 




d 

P^ 




d 

tS 


"Weight of Spirit in 
kilogrammes. 


xp 1^ O OT 
rH cb IQ cb 


ip o ip 
!> do O (h 


p xp p up O 

ih) o oi lb 

c^i CO xQ CO 


iO O 
O 
CO o 


p Ip p p 

Ai dx fib cb 


p 

lb do 05 bi 


^ p (;;p (p 

T-- 05 Ch 
CM CO CO 


p p 
cb 05 
CO 05 


P t;- p 

rH (M do cb 


CO p p P Cl 
do 05 cdi 


xo j'- O CM JO O 


CD CO >-< CO 
Cl CO CD I’* 


xo CO 

rjO CJ5 


p p p 

fbi Cl cb tH cb 


CO xo l>* CJ5 rH 
t- 'do 05 O OX 


p Jp p 

cb 'b o OT 

<M CO CO !>. 


p p 
CO 05 


p p p p 

rH (M cb cb 


p ^ p P p 

d- do 05 o di 


p p p p p 
cb do O CM 
(M CO CD r>- 


p p 
xb 


p p p p 
rH <M cb JO 


ox P Jp x^’^ p 

rM bx cb xb 


p p xp XN- P 

X> cb 05 O fin 


P P 'tH P t;- 

!*'« do 05 cb rb| 


fc*^ CD XO CO CM f-H 05 


CO JO t''- 05 rH 
OX CO XO 1>- ‘ 


CO xH 
00 CJ5 


XO (M o t'- ^ OX 05 


OX p p p p 

iM bi do xb 


p p p xp p 
i>* do <35 o 


CO JO l'- 00 o 
(M CO xo 


pi p xp p 
fib 4 h cb do 05 
01 CO xo CD 


ox CO 

CO C35 


rH OX 
00 05 


I p p 1;-* 

I bi cb th xb 


p p ox p I p 
cb do 05 O 


O xo O rH <35 '«+ C35 


CO CD 00 
ox CO '-H xo CD 


I p Xp I,-- 

I bx cb tH xb 


P P P ox 
<b do 05 o 


p, rp p 

bx rH »b dd do 

ox CO rH xo CD 


O rW 
CO <35 


xp p 

<35 O 
X'^ 05 


I px Jp p 
( bx cb rH JO 


x^ p p p p 
cb tb C5 O bw 


xp p p 
bx do ■b' <b x.’- 
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TABLE LXXVIl. — Mass and Volnrae of Absolute Alcohol 


The accopiod niuubers representing absolute mass and volume must in all cases undergo 
thorough revision. About 1895 MendelejefF recalculated the weight of a decimetre cube 
of water at various temperatihi’es and obtained the following results, which seem to have 
been rather liastily legalised by the British Authorities. 


Tcmporatiiro. 

Weight of Water in Vacuo. 

C. 

F. 

Dm.® in Grma. 

111.® in Grains. 

0° 

32° 

999-716 

252-821 

4 

39*2 

999*847 

252*854 

16 

59 

998-979 

252*635 

16| 

62 

998-716 

252*568 

20 

68 

998-082 

252*407 


In 1900 the Intoriiational Congress meeting at Paris accepted as the true mass of a 
decimetre cube of water at its maximum density the value found by MM, Guillaume and 
Chappuis, — 

0*9999707 kgm. 

The two values diifor hy a little less than 1 in 8000, or not (piite 0*0125 per cent, 
in 1899, Messieurs Fabry, do Lepinay and Perot had obtained the value, — • 

0*9999786 kgm. 

Acce,pting tbo value sanctioned by the International Conference we got— 

Mass of 1 cm.® at 4” C.== 0*9999707 gramme. 

Volume of 1 gramme at 4“ C. - 1*0000293 cm. cube.s. 

The acmoptod values had previously been — 

Muss of 1 cm.® at 4"* 0.-1*000013 grammes. 

Volume of 1 gramme at 4** 0.-0*999987 cm. cube. 

To calculated the now standard volumes from the old wc have therefore to multiply by 

1*0000123 


holding 
any 


and divide by the same number to get the new standard masses from the old ones. 

*‘Alwolute Alcohol,” i.e. a Ikiuid completely composed of C 2 PI 5 OH and 
practically no gases or other matter in solution, has probably never been prepared in 
appreciable (quantity. 

Fownes givtis the specific gravity of ab.solute alcohol as 0*7938, but it is rather 
uncertain wluUher this is to bo taken as 15** (1/4° C. or G 0 ° F./60" P. Drinkwater found 
the sp. gr. 60° F./G0° F. to bo 0*79381. 

The following give the specific gravity of ‘‘Absolute Alcohol” at 15° C., water at 
4° G. being taken as unity. 


Dupre and Page, 
Meud(dejeff, 

jj 

Squibb, 

}j • 

Young, 

Winkler, 0°/4° C., 
Young, 0°/4° 


0*7936 

0*79367 

0*79363 

0*7935 

0*7936 

0*79369 

0*80629 

0*80626 


(1868) 

(1884) 

( >, ) 
(1902) 
(1905) 
(1902) 


Winkler’s details of purilication, etc., certainly commend themselves most thoroughly 
to one’s confidence: he seems to have taken almost every conceivable precaution; — his 
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calculations barely sliow equal care. Recalculating from Winkler’s experimental data the 
compiler gets tlm specific gravity of alcohol at is very near the 

value found by Young, and on the whole one feels inclined to accept Winkl( 3 r’s results as 
practically final For various reasons Hipiihb’s results can^^oarely be considered as ranking 
with those of Mondelejefi, Young, ami Winkler. 

The temperatures at which Winkler worked were 0“, 10“'07, 20‘'’07 and ;5()'’‘()7 (t, and 
using liis weights, etc., obtained at those temperatures, and Gnillaurmi and (’hapfuiis’ valn<3 
for the maximum density of water, one gets : — 

Wt, of! cm.^ in grammcH, Volume of 1 gnu. in cm. eulie;;. 

At 0° 0-80626248 1*24029088 

10 *07 0-79773641 1*25354689 

20 *07 0-7892S400 1*26697108 

30 *07 0*78068465 1*28092694 

And y,- V,(l + 0*00105819737?5 ~ 0*0.5420024/2 + 0 * 073649746 ^) , . (A). 

Meudelejeff gives four values for the sp. gr. of his alcohol 074“ C. ; — 

0*806263 (1) 

0*806260 ( 2 ) 

0*806250 (3) 

0*806243 (4) 

Trixo mean 0*8062534. 

This corresponds to 

Mass of I cm.''^* at 0" < I 0*80622978 gramme. 

Volume of 1 grnu at 0“ 0. -- 1*24034119 cm. cubes. 

Mendclojeir gives the sp. gr. of his alcohol (/"/4'') as follows: — 

At 0“ -0*806243 

10 *38 ==.0*797553 
19 *95-0*789485 
30 '83 -0*78021 7 

These give 

W- W(1 + 0*001034620863/ + 0*0.,i4307957/2 + 0*0^*2059062/7 , (H). 

Winkler gives the following formula — 

8 p. gr. /74“ G. = 0*80629 0*0,838/ -- 0*0,4 /2 

and this gives 

V^ = V 71 +0*0010393283/ + 0*0,108072/2 + ()*0g225390()/7 . . (C), 

Taking others of McudelejolT’s determinations we gel 

W-V 71 +0*0010333245/ + 0*0,1510972/2 + 0*0,99486/7 . . (D). 

The four equations (A) to (D) arc sup])osod to ho appreeiabh'. from 0 “ Cl to Jh)"* (I 
One series of Mendelejelfs experiments only extend as far as 20“'01 0., and they give, 
W=:=Y7l + 0*0010284i8596/ + 0*0,244401685/2-0‘Ov337497963/) (E)j to 2(1 O. 
Sqnibb’s determinations are only sufiicient to calculate two constants, ami those only 
applicable between 0“ and 25“ C. * thus 

W - V 7 I + 0*00106883/ + 0*0,139569/2). 

If we accept Mendelejcfif’s own value for the density of water at 4^ we get, — 

Mass of 1 cm.® of Absolute Alcohol at 0“ C. -0*80602442 gnu. 

Volume of 1 gramme „ „ - 1*24065719 „ 

In the preceding, and many of the following calculated values, seven or eight places 
of decimals are given j this has been done simply to avoid introducing ern)rH due to 
computation alone, but the correctness of any restdta cannot bt‘, relied on beyond *000001 
at the very best; probably five decimals are the utmost that should be depended upon. 
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T^iiially) the compiler thinks that Winklet^s value, say 0*80626 grni., niay he safely 
accepted as the mass of 1 cm.® of absolute alcohol at 0° C. ; Mendelejeff’s alcohol had a 
ep. gr. suspiciously low, and it got lower by keeping apparently. Klason and Norlin have 
recently obtained results agreeing very closely with Winkler’s. 


I'ABLE LXXVIm.— Mass and Volume of Absolute Alcohol between 0° and 30° C., 
calculated from Winkler’s Experiments. 


f a 

Vol, at 

Vdl, of 1 grm. 

Maas ofl crn.*' 

f a 

Yol at f. 

Vol. of 1 grm. 

Mass of 1 cm.-^ 

Vol, at 0'’=1. 

ill cm, OuiioB, 

ill Gnus. 

Vol. at 0°=1. 

in cm. Cubes. 

in Grms. 

0 

1- 

1-24029088 

0-80626248 

16 

1-01700678 

1-26145865 

0-79273276 

1 

1 '00105818 

1-24160333 

80541051 

17 

1*01816300 

1-26280589 

79188707 

2 

r00211669 

1-24291692 

80456013 

18 

1-01924284 

1-26415761 

79104040 

3 

1'00317509 

1-24422892 

80371120 

19 

1*02033652 

1-26551408 

79019260 

4 

1-00423426 

1-24554269 

80286355 

20 

1*02143425 

1-26687558 

78934349 

6 

1 '00629419 

1-24685722 

80201701 

21 

1*02253625 

1-26824238 

78849293 

6 

1-00635512 

1-24817308 

80117143 

22 

1-02364273 

1*26961475 

78764075 

7 

1'00741721 

1-24949042 

80032664 

23 

1*02475393 

1*27099296 

1 78678679 

8 

1-00848080 

1-25080954 

79948248 

24 

1*02587006 

1*27237728 

78593089 

9 

1-00954599 

1-25213069 

79863880 

25 

1*02699133 

1*27376799 

78507289 

10 

1 -01061305 

1 ■2534541 5 

79779543 

26 

1*02811797 

1*27516535 

78421262 

11 

1'0H68219 

1-25478020 

79695222 

27 

1-02925020 

1*27656963 

78334993 

12 

1 01275363 

1-26610909 

79610899 

28 

1*03038823 

1*27798112 

78248465 

13 

1-01382759 

1-257-14112 

79526559 

29 

1-03153228 

1*27940008 

78161663 

14 

13 

1 -01 490-1 29 

1 1-01598394 

1-25877654 

1-26011562 

79442180 

79357764 

30 

1-03268257 

1*28082678 

78074570 


TABLE LXX.ViN. — Mass and Volume of Absolute Alcohol between 0° and 30° C., 
calculated from Mendelejelfs Experiments. 


f 0. 

Vol at f, 

Vol. of 1 gnn. 

Mas.s of 1 cm.*' 

f 0 . 

Vol. at f. 

Vol of 1 grm. 

Mass ofl cm.^ 

Vol. at, O-'-l. 

in cm. Cubes. 

in Grms. 

Vol at 0° = 1. 

in cm. Cubes. 

in Grins. 

0 

1* 

1*24034119 

0*80622978 

16 

1-01692865 

1*26133849 

0-79280868 

1 

1*00103605 

1*24162625 

80539535 

17 

1-01801217 

1-26268*243 

79196476 

2 

1-00207-198 

1-24291487 

80456035 

18 

1*01909876 

1-26403017 

79112035 

3 

1*0031 1679 

1*24420708 

80372475 

19 

1*02018844 

1*26538174 

79027636 

4 

1-00416151 

1-24550288 

80288857 

20 

1*02128121 

1-26673715 

78942976 

5 

1*00520913 

1*24680229 

80205180 

21 

1-02237709 

1-26809641 

78858358 

6 

1-00625968 

1-24810633 

80121445 

22 

1-02317609 

1*26945955 

78773681 

7 

1-00731316 

1-24941200: 

80037651 

23 

1-02467822 

1*27082657 

78688945 

8 

1-00836959 

1 -25072234! 

79953798 

24 

1-02568350 

1-27219750 

78604150 

9 

1-00942898 

1*25203635 

79869886 

25 

1-02679194 

1-27357234 

78519295 

10 

1-0104913.5 

1*25335404 

79785916 

26 

1-02790355 

1-27495111 

78434382 

11 

1-01155670 

: 1-25467544 

79701887 

27 

1-02901834 

1-27633383 

78349410 

12 

J -01262504 

1-25600055 

79617799 

28 

1-03013633 

1-2777^052 

78264379 

13 

1-01369640 

1*25732940 

79533652 

29 

1-03125752 

1-27911118 

! 78J79288 

14 

l-Oi'177078 

1-25866199 

79449446 

30 

1-03238194 

1*28050584 

78094138 

15 

1-01584819 

1-25999835 

79365182 
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TABLE LXXVIo.— litres corresponding to Kilogrammes of Absolnte Alcohol at 0“ 0* 



Litres at O'* 0, accord- 




Litres according to 



*0 

ing to Moiidelejelf. 



"o 

r/l 

Mendel ej off. 



to r-H 
.O o 

i-s 

13| 

'TJ 43 

Winkler, 

S<iuibb. 

lij-o 

■si 

M 

S S3 (4 

Winkler, 

H<|uihb. 

M 


•"rM -C2 O 



vj lj 

1 

la:) 





1 

1’240667 

1*240341 

1-240300 

1*240726 

51 

63*273517 

63*257401 

63*255314 

63*277047 

2 

2*481314 

2*480682 

2*480601 

2-4Sl<l5S 

62 


64-487742 

04-495614 

64*517774 

3 

3-721972 

3*721024 

3-720901 

3*722179 

58 

65*754831 

65*738083 

65*735914 

66-768600 

4 

4*962629 

4-961365 

4*961201 

4*962906 

64 

66*995488 

66-878424 

60-970216 

68-9992-77 

5 

6-203286 

6-201706 

6-201501 

6*203632 

66 

68*236146 

68-218766 

68-216616 

68-239963 

6 

7-443943 

7*442047 

7-441802 

7*444359 

66 

69-476803 

69*469107 

69*456815 

69-480679 

7 

8*684600 

8*682388 

8-682102 

8*686085 

57 

70-717460 

70*699448 

70-697116 

70*721406 

8 

9-926258 

9-922730 

9*922402 

9*925811 

68 

71-958117 

71 ■939789 

71*987416 

71-962132 

9 

11*165915 

11-163071 

11-162702 

11*166538 

69 

73-198774 

73*180130 

73*177716 

78-202869 

10 

12*406572 

12*403412 

12*403003 

12-407264 

60 

74-439432 

74-420471 

74-418016 

74-443685 

11 

13-647229 

13-643763 

13*643303 

13*647991 

61 

76-680089 

75-660813 

70-688316 

76-684311 

12 

14*887886 

14*884094 

14*883603 

14-838717 

62 

76-920746 

76-901164 

76*898617 

76-926088 

13 

16*128544 

16*124435 

16*123903 

16-1-29443 

63 

78-161403 

78-141406 

78-188917 

78*165764 

14 

17-369201 

17*864777 

17-864-204 

17-370170 

64 

79-402060 

79 -381 836 

79-879217 

79-406491 

15 

18*609858 

18*605118 

18*604504 

18*610896 

66 

80*642718 

8()-62‘2177 

80*619517 

80-647217 

16 

19*850515 

19*845459 

19*844804 

19*851623 

66 

81-883376 

81-862618 

81*859818 

81*887435 

17 

21-091172 

21*085800 

21-085105 

21*092349 

67 

83*124082 

83*102860 

83*100118 

83*128670 

18 

22*33] 829 

22-326141 

22*325405 

22*333076 

68 

84-364689 

84*348201 

84*840418 

84^369396 

19 

23-672487 

23*566483 

23*565705 

23-673802 

69 

85*605846 

86-683642 

86-680719 

85*610123 

20 

24*813144 

24*806824 

24*806005 

24-814628 

70 

86*846004 

86*823883 

86*821019 

86*850849 

21 

26-063801 

26-047166 

26*046306 

26*055255 

71 

88-086661 

88*064224 

88*06] 319 

88*091676 

22 

27*294468 

27*287506 

27*286606 

27*295081 

72 

89*327318 

89-304606 

80*301619 

( 89*332302 

23 

28*635115 

28-5-27847 

28*526906 

28*536708 

73 

90*567075 

90-644907 

90*541920 

90*673028 

24 

29*775773 

29*768189 

29*767206 

•29*777434 

74 

91*808632 

91*785248 

91*782220 

91*813755 1 

25 

31*016430 

31*008530 

31*007607 

31*018160 

76 

93*049200 

93*025589 

93*022520 

93*054481 

26 

32*257087 

32*248871 

32*247807 

32*258887 

76 

94*289947 

9-1*265930 

94*262820 

94*295208 

27 

33*497744 

33*489212 

33*488107 

33*499613 

77 

95*530604 

95*506272 

95*503121 1 

95*536934 

28 

34*738401 

1 34*729553 

34*728408 

34*740340 

78 

96*771261 

96 *74661 8 

96*743421 ! 
97*983721 i 

96*776061 

29 

35*979059 

35*969894 

35*968708 

85*981066 

79 

98*011918 

97*986954 

98*017887 

30 

37*219716 

37*210236 

: 37*209008 

37*221793 

80 

99*252576 

99*227295 

99*2*24022 

99*268113 

31 

38*460373 

38*450677 

38*449308 

38*462519 

81 

100*493233 

100*467636 

100*464322 

100*498840 

82 

39*701030 

39*690918 

39*680609 

39*703245 

82 

101*733890 

101*707977 

10! *701022 ' 

101*739566 

83 

40*941687 

' 40*931259 

40*929909 

40*943972 

83 

102*974547 

102*948319 

10*J *9(4922 

102*980293 

34 

42*182346 

42*171600 

42*170209 

42*184698 

84 

104*215204 

104*188660 

104*185223 

104*221019 

35 

43*423002 

43*411942 

43*410609 

43*426425 

85 

105*455861 

105*429001 

105*425523 j 

105*461745 

36 

44*663659 

44*652283 

44*650810 

44*666151 

86 

100*696519 

106*669342 

106*665823 | 

106*702472 

87 

46*904316 

46*892624 

45*891110 

46*906877 

87 

107*937176 

107*909683 

107*906123 

107*943198 

88 

47*144973 

47*132965 

47*131410 

47*147604 

88 

109*177833 

109*150025 

109*146124 1 

109*188926 

39 

48*386631 

48*373306 

48*371710 

48*388330 

89 

110*418490 

110*390366 

110*386724 

110*424651 

40 

49*626288 

49*613648 

49*612011 

49*629057 

90 

111*659147 

111*630707 

111*627024 

111*666378 

41 

50*866946 

50*853989 

50*852311 

50*869783 

91 

112*899805 

112*871048 

112*867324 ! 

112*906104 

42 

62*107602 

52*094330 

52*092611 

52*110510 

92 

114*140462 

114*111389 

114*107625 ; 

114*146830 

43 

63*348269 

53*33-16n 

53*332912 

53*351236 

93 

115*381119 

115*35173! 

115*347925 ' 

116*887557 

44 

54*688917 

54*576012 

54*573212 

54*591962 

94 

116*621776 

116*592072 

316*588225 ' 

116*628283 

45 

65*829574 

55*815354 

55*813512 

55*832689 

95 

117*862433 

117*832413 

117*828526 

117*869010 

46 

67*070231 

57*055695 

57*053812 

67*073415 

96 

119*103091 

119*072754 

119*008826 

119*109736 

47 

58*310888 

58*296036 

58*294113 

58*314142 

97 

120*343748 

120*313095 

1*20*309126 

120*350462 

48 

59-561545 

59*536377 

59*534413 

59*554868 

98 

121*584405 

121*553437 

121*519420 

121*591189 

49 

60*792203 

60*776718 

60-774713 

60 '795504 

99 

122*825062 

122*793778 

r2*2*789727 ’ 

122*831915 

50 

62*032860 

62*017059 

62*015013 

62*036321 

100 

124*065719 

124*031119 

124*030027 

124*072642 


If the column headed “ Kgms. of Absolute Alcohor^ bo taken to denote '‘Weight Per- 
centage of Absolute Alcohol/^ the other columns will give, in likes, the ToUune of absolute 
alcohol obtainable from 100 kgms. of the spirit. 
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TABLE LXXVIp. — Volume and Density of Aqueous Alcohol. * Calculated from 
Memlolejoff's Values for tlio Spooilic Gravity, and Guillaume and Chappuis’ Constant. 


Piircont. of 
Alcohol by 
Weight. 

O'* 

Vol. of 1 grm. 

0? 

Mans of 1 cra.^ 

10° c. 

Mass of 1 cm.“ 

20“ 0. 

Mass of 1 

. 30“ 0. 

Mass of 1 cm. 

100 

1-240.^4642 

0*80622638 

0-79786662 

0-78942687 

0-78093712 

95 

I -21778066 

82116594 

81288618 

80430643 

79550669 

90 

1T9789811 

83479554 

82662578 

81798603 

80915629 

86 

1 •1794328:5 

8478G516 

83904540 

83112665 

82229591 

80 

M6236172 

8G032479 

85212503 

84363528 

83480564 

75 

1-14623107 

87242444 

86424468 

86577493 

84716518 

70 

ri3099898 

88417409 

87610433 

86778457 

85922482 

65 

M1616642 

89692375 

88787398 

87958423 

87122447 

60 

1-10205781 

90739341 

89941365 

89126389 

88301413 

56 

1-08878724 

91846309 

91071332 

90272355 

89453379 

50 

1-07699451 

92937277 

92179299 

91397322 

90574346 

45 

l-06412i:i3 

93974246 

' 93251268 

92490290 

91707313 

40 

1 -05333878 

94936218 

94262238 

93508260 

92784281 

86 

1 -04404629 

95781194 

95171211 

94511231 

93810261 

30 

1 -03587042 

96537171 

95995187 

95400205 

94748224 

25 

1 -02973722 

971 12156 

96669168 

96182182 

95625198 

20 

1-024977-25 

97563141 

97260150 

96874162 

96410175 

15 

1-02049013 

97992129 

9781313.1 

97524142 

97139154 

10 

1-01533033 

98490114 

98406117 

98192123 

97889132 

5 

1 -00875503 

99132095 

09 11 0090 

98942 LOl 

98677109 

0 

1-00014932 

99985070 

09972071 

99828075 

99576082 


TABLE LXXVIq.— V alues of the Constaixts in the Equation W(=--W„(l ±at±pt'^tyt^). 
Calauliittid from Mendelojefl’.s Uc.sult.s. 


rorcent, of 
Alcohol by 
Woiglit. 

100 


Value and Sign of 



a 

- OH)., 10333245 

0 

-0 0,00432121 

7 

+ 0-0„0010005l 

95 

- ”09856856 

02373673 

•f 

01723503 

90 

09382270 

04552267 


05690608 

85 

09510719 

01770323 

- 

00096120 

80 

09370890 

01454805 


00868633 

75 

09141442 

02581620 

Hh 

02965383 

70 

08970805 

01530299 

+ 

00288583 

65 

08776742 

02348161 


03262622 

60 

08663803 

01.382867 

"f 

013872.57 

55 

08261782 

01693057 


00100709 

60 

08076719 

00436515 


02948656 

45 

07423495 

02933038 


02937578 



1188 


TABLE LXXVIq.— coBfowMCf?. 


Percent of 



Value and Sign of 



Alcoliol by 







a 

i8 


T 

Weight. 

40 


O-OoCGbOBSlO 

- 0-0,07432934 


0'0,,1 1143720 

35 


“OG0G521O 

o;n;i9so;? 

f 

01665889 

30 


0:)G;IG8G4 

11931487 


M9iU()l0 

25 


01413324 

009808G4 


04361809 

20 


02G52179 

0456974 G 


00954048 

16 

_ 

01206747 

06386965 

+ 

02481232 

10 


00043157 

08740763 

+ 

07():i7()76 

5 

+ 

00G90D57 

09900218 


08354878 

0 


00601739 

07700924 ' 


03833793 


From the above wc get the points ot maximum donHity for 0 per cent, alcohol abuu 
+ 4:° ’02 C., 5 per cent, about +3”’74 C. ami 10 per cent, about — 0'’'24 


TABLE r,XXVIu.— Values of the Constants in the Equation. 
Vj = V,|(l ±nt±lit“±yl'^). Cakuilatcd from MemlulcjoirH UcsuIIh. 


Percent, of 
Aleoliol by 
Weight. 



Value and Sign of 




a 


/3 


7 

100 

+ 0'0.,1 03332 15 

+ 0’0,()ir)10972 

■d*^()1U)0()994 86 

95 

+ 

09856856 

-b 

03345249 

— 

Ol 159797 

90 

4- 

09382270 

'b 

05432337 


04753807 

85 

4* 

09010719 

"b 

02674364 

f- 

005 1 8889 

80 

+ 

09370890 


02333016 

4- 

0 1 223605 

75 

f 

09141442 

•b 

03417279 


02 1 1 6997 

70 

+ 

08970805 


02335053 

4* 

00058170 

65 

4* 

08776742 

•b 

03118473 


02782830 

60 

+ 

08663803 

-b 

02133482 


01082607 

55 

+ 

08261782 


02375628 

4- 

00235117 

50 

+ 

08076719 

“b 

01088849 

4 

03019168 

45 


07423495 

Hb 

03184120 


02461200 

40 

+ 

06596816 

d” 

07868164 

— 

13133331 

35 


OGOG52IO 

■p 

03507671 


01262706 

30 

■f 

03636864 

d- 

12063855 

— 

14088337 

25 

4- 

04413324 

4* 

01181639 

-b 

044575 1 2 

20 

Hh 

02652179 

+ 

04640(187 

— 

00709787 

15 

-b 

01206747 

d- 

06401527 


02326907 

10 

+ 

00043157 

■b 

08740782 


07028131 

5 


00690557 

d" 

09904985 


08491645 

0 

“ 

00601739 

"b 

07704545 


03926494 





TABLE LXXVIsj— Volume and Density of Aqueous Alcohol. 
Calculated from Squiljb’s Specific Gravities. (G. & Cli.’s Constant.) 


. 

0" 

tj. 

e 

0. 

15° 

0. 

25° 

0. 

23 

MilHH of 

Vol. of 

Mass of 

Vol of 

Mass of 

Vol of 

Mass of 

Vol of 

Pm 

1 CDflJ* 

1 grui. 

3 cm/* 

1 gniu 

1 cni.^ 

1 grm. 

1 cm/' 

1 grm. 

100 

0-80.5978 

1 -240726 

0-802646 

1*246034 

0-793237 

1-260667 

0-784937 

1-273988 

99 

809192 

1-235801 

805766 

1-241054 

796427 

1*255608 

788037 

1-268976 

98 

812094 

1-231385 

808726 

1*236512 

799407 

1-250928 

790867 

1-264434 

96 

818095 

1-222351 

814646 

1-227527 

805306 

1*241763 

796997 

l*2547i0 

92 

829349 

1*205765 

825906 

1-210792 

816556 

1*224656 

808206 

1*237308 

88 

839799 

1-190762 

836465 

M 95506 

827256 

1-208816 

818836 

1-221246 

84 

850213 

1-176175 

846785 

1-180937 

837445 

1-194108 

829066 

1-206177 

80 

860236 

1-162471 

856806 

1-167127 

847475 

1-179976 

839125 

1-191717 

76 

869998 

1-149427 

866526 

1-154036 

857165 

1-166637 

848895 

1-178002 

72 

879531 

1-137196 

876974 

1-141.586 

866765 

1-1,53729 

858475 

1-164866 

68 

888275 

1-125777 

885134 

1-129772 

876284 

1-141182 

867985 

1-1.52094 

64 

897905 

1-113703 

894764 

1-117613 

885984 

1-128688 

877834 

1-139167 

60 

907148 

1-1023.55 

903984 

! 1-106215 

89.5214 

1-117051 

887164 

1-127187 

56 

916033 

1-091664 

912943 

1-095358 

904244 

1-105897 

896374 

1-115606 

52 

924846 

1-081262 

921743 

1-084901 

913213 

1-095034 

905463 

1-104407 

48 

933465 

1-071276 

930423 

1-074780 

922033 

1-084560 

914383 

1-093633 

44 

941705 

1-061904 

938722 

1-065277 

930533 

1-074653 

923103 

1-083303 

40 

949364 

1-053336 

946622 

1-056499 

938722 

1-065278 

931653 

1-073361 


TABLE LXXVIt. — S pecific Gravities, etc., of Mixtiures of Alcohol and Ether. 


Pcrcotitagc by 
Weight of 
Alcohol of 0*809 
Specific Gravity. 

Specific Gravity. 

Percoutage hy 
Weight of 
Alcohol of 0*809 
Specific Gravity. 

Specific Gravity. 

0 

0*729 

60 

0-779 

10 

•737 

70 

-786 

20 

•747 

80 

-798 

30 

*756 

90 

-801 

40 

•765 

100 

-809 

50 

*772 
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TABLE LXXVIu. — Specific Crravities, etc,, of Aqueous Solutions of Methyl 
Alcohol at 15° -5. (Ure.) 


Percentage 
of Metliyl 
Al(;ohol by 
Weight. 

Spcidfic 

Gravity. 

Pornentagu 
of Mothyl 
Alcohol by 
Weight 

8|)e(*ifie 

Gravity. 

I'crcctitage. 
of JVl ethyl 
Ahiohol by 
Weight. 

r 

Sfu'cifu' 

Gravity. 

Percentage 
of Methyl 
Alcohol liy 
W(4ght. 

Sjieeifie 

Gravity, 

100*00 

0-8136 

8:2-00 

0-8G74 

09-44 

0-9008 

53-70 

0*9344 

98-00 

•8216 

80*64 

•871*2 

08-50 

•9032 

51-84 

•9386 

96-11 

*8256 

79-36 

-8742 

67-56 

o 

o 

50-00 

•9414 

94-34 

*8320 

78-13 

•8784 

G6‘66 

•9070 

47-62 

•9448 

92*22 

•8384 

77-00 

*8820 

65*00 

•9116 

46*00 

•9484 

90*90 

•8418 

75-76 

•8842 

63'30 

•9154 

43*48 

•9518 

89*30 

•8170 

74-03 

•8876 

61*73 

•9184 

41*66 

•9540 

87*72 

•8514 

73-53 

*8918 

60*24 

•9218 

40*00 

•9504 

86*20 

1 

•8564 

72-40 

•8930 

r)8’82 

•9248 

38*46 

■9684 

84*75 

•8596 

71-13 

•8950 

57-73 

*9266 

37*11 

•9000 , 

83*33 

•8642 

70-4-2 

•898 1 

56-18 

•9290 

1 

35-71 

■9020 


TABLE LXXVIv. — Specific Gravities, etc., of Aqueous Solutions of Wood 
Spiiit at 9 ’ C. (11.1 lovilk'.) 


Percentage of 
Methyl AlcolioL 

rfjKtcilic Gravity. 

Poreentage of 
Methyl Alcoliol. 

8|Manrie Gravity. 

5 

0*9857 

60 

0-9072 

10 

•9751 

70 

•8873 

20 

•9709 

80 

•8019 

30 

•9576 

90 

■8371 

4:0 

■0429 

100 

•8070 

50 

*9232 





TABLE LXXVIw. — Specific Gravity and Strength of Aqueous Solutions of 
Methyl Alcohol. (Dittmar and Eawsitt.) 


“o 'S 2 a' 

sw e.2 

Sp. Or. 

0“ 0, 

S)). Gr. 
60° F. 

4" a 

Weight of 
CHgOH in 
100 gl’ms. 
Solution. 

Sp, Gr. 

0° G. 
rTT, 

Sp. Gr. 
60° F. 

4° 0. 

Weight of 
OHgOH in 
100 grins. 
Solution. 

Sp. Gr. 

0° 0. 
r 0. 

Sp. Gr. 
60“ F. 

4“ 0. 

0 

0-99987 

0-99907 

34 

0-95500 

0-94732 

68 

0-89] 54 

0-87970 

1 

806 

729 

35 

364 

667 

69 

88922 

714 

2 

631 

554 

36 

204 

399 

70 

687 

487 

3 

462 

382 

37 

051 

228 

71 

470 

262 

4 

299 

214 

38 

94895 

055 

72 

237 

021 

5 

142 

048 

39 

734 

93877 

73 

003 

86779 

6 

98990 

98893 

40 

571 

697 

74 

87767 

535 

7 

843 

726 

41 

400 

510 

76 

530 

290 

8 

701 

569 

42 

239 

335 

76 

290 

042 

9 

r)63 

414 

43 

076 

155 

77 

049 

85793 

10 

429 

262 

44 

93911 

92975 

78 

86806 

542 

11 

299 

111 

45 

744 

793 

79 

561 

290 

12 

171 

97962 

46 

575 

610 

80 

314 

035 

18 

048 

814 

47 

403 

424 

81 

066 

84779 

14 

9792C 

668 

48 

229 

237 

82 

85816 

521 

15 

806 

523 

49 

052 

047 

83 

564 

262 

16 

689 

379 

50 

92873 

91855 

84 

310 

00] 

17 

673 

235 

51 

691 

661 

85 

055 

83738 

18 

469 

093 

52 

507 

465 

86 

84798 

473 

19 

346 

96950 

53 

320 

267 

87 

539 

207 

20 

233 i 

808 

54 

130 

066 

88 

278 

82938 

21 

120 1 

666 

55 

91938 

90863 

89 

015 

668 

22 

007 i 

524 

56 

742 

657 

90 

83751 

396 

23 

96894 

381 

57 

544 

450 

91 

485 

123 

24 

780 

238 

58 

343 

239 

92 

218 

81849 

25 

665 

093 

59 

139 

026 

93 

82948 

572 

26 

540 

95949 

60 

90917 

89798 

94 

677 

293 

27 

430 

802 

61 

^“706 

580 

95 

404 

013 

28 

310 

655 

62 

492 

358 

96 

129 

80731 

29 

187 

506 

63 

276 

133 

97 

81853 

448 

30 

057 

355 

64 

056 

88905 

98 

576 

164 

31 

95921 

211 

65 

89835 

676 

99 

295 

79876 

32 

783 

053 

66 

611 

443 

100 

015 

589 

33 

643 

94894 

67 

384 

208 







TABLE LXXVIx — Sqtiibb’s Values for Sp. Gr. of Aqueous Alcohol 
(On which Table LXXVls. is baaotl). 


Percent. 

by 

Weight. 

Speeifio Gravity. 

Fornmla for Yolnnio Fx^aiision ((F-2r>“ 0.) cab* 
lakai by tluj CJoiupiliir. 

474^ 0. 

1574° 0. 

2574" 0. 

V'=Vux. 

100 

0-80257 

0-79326 

0W849G 

1 + 0-00106883/: + 0-0, .1 

99 

80579 

79645 

78806 

1 + 0-00100058i + 0-0„527923/:“ 

98 

80876 

79943 

79809 

1 + 0-00103468* + 0-0., 1566400*2 

96 

81467 

80533 

79702 

1 +0-00105849* +0-0716292*2 

92 

82693 

81658 

80823 

1 + 0-00104163* +0-0,, 190698*2 

88 

83649 

82728 

81886 

1 + 0-00099106* +0-071319377*“ 

84 

84681 

83747 

82909 

1 + 0-0010 1057* + 0.()„389790*“ 

80 

85683 

84750 

83915 

1+0-00100020*. +0-0,.,246165*“ 

76 

86665 

85719 

84892 

1 + 0-00 1 00363* + 0-0, ,370989/'! 

72 

87600 

86678 

85850 

1 + 0-0009634 55* + ()-(), .423365*“ 

68 

885 1 6 

87631 

86801 

1 + 0-000877997/ + ()'0(,22H258*“ 

64 

89479 

88601 

87786 

1 + ()-00087077 1* + 0-0, ,176236*“ 

60 

90401 

89524 

88719 

1 +0-000870343* + 0'0,, 122725/“ 

66 

91297 

90427 

89640 

1 4- 0-00084 0097/ + 0'0r.l48712/-“ 

52 

92J77 

91324 

90549 

1 + 0'001)838583/ 0'0,.70f)47f)/-“ 

48 

93045 

92206 

91441 

1 + 0-000814454* + 0-0, 1 3 1 20*“ 

44 

93876 

93056 

92313 

I + 0-000792028/ -I- 0.0,,562 1 93*-“ 

40 

94055 

93875 

93168 

1 +0-000748691* + 0'0,, 470181*“ 


TABLE LXXVIy (1).— Specific Gravity, etc., of Solutions of n Propyl Alcohol. 
(Young and Kortuy’.s Dotomiiuatiim.s.) 


Percent. 

.S]!. Or. 0'7't" 0. 

JMaHMofl cm.*‘ 

Vohuiui (jf 1 grm« 

by Weight. 

at 0'^ a 

at 0“O. 

94‘95 

0-83203 

0-83200G 

1-20191496 

89-97 

84307 

84304.5 ' 

1-18617588 

84-87 

85362 

853695 

1-17151578 

79-96 

86360 

863575 

1-15797742 

74-93 

87365 

873624 

1-14465(107 

71-96 

88004 

880142 

1-1363452B 
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TABLE LXXVIy (2). — Sptcific G-ravity, etc., of Solution of Tertiary Butyl Alcohol. 
(Young and Fortey\s Determinations.) 


Pwcgiit. 


20" C. 

1 

25° C. 

>'y 

Weight. 

8p, Or. 

Mass of 

1 

Vol. of 1 gnn. 

Bp.Gr. 257 Y. 

Mass of 

1 

Vol. of 1 grm. 

100 

0-78563 

0-785507 

1-27300315 

0-78050 

0-780537 

1-28116903 

97-36 

79128 

791257 

1-26381218 

78653 

786607 

’1-27144467 

94'24 

79878 

798757 

1-25194584 

79415 

794127 

1-25924485 

90-58 

80718 

807156 

] 

1-23891734 

80268 

1 

802656 

1*24586299 

80-00 

81820 

818176 

1-2222,3087 

81364 

813616 

1-22908080 

80-42 

83146 

8.31436 

1-20373892 

82703 

827006 

1*20918141 

73-25 

8483‘i 

848295 

1-17883499 

84405 

844025 

1-18479865 


TABLE LXXVIv (3), — Specfic Gravity, etc., of Solutions of Isobutyl Alcohol. 
(Young and Eortey's Determinations.) 


Pcrcont. 
by Weight. 

Sp. Or. 074 " C. 

Mass of 1 
at 0“ 0. 

Vol. of 1 gnu, 
at 0" 0. 

97-72 

0-82251 

0*822486 

1-21582631 

95-09 

82823 

828206 

1-20742946 

91-79 

83492 

834896 

1-19775464 

88-53 

84125 

841226 

1-18874211 

86-76 

84470 

844676 

1-18388694 

84-81 

84829 

848265 

1-17887668 
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TABLE LXXVITa.— S pecific Gravities, etc., of Glycerol Solutions. 


Percentage <>t‘ 
Water, 

Sp, Or. acoord- 
iiigto Oliaiupion 
and Pellet, 

Degrees Bamiie 
ai'.eording to 
Bi'rtiudol. 

Pereoiiiagt^ of 
Water. 

8p. Or. accord- 
ing to Ohainpion 
and Pellet, 

Degrees BautnA 
aceoi’tling to 
Bertlndot, 

0 

r2()40 

31 ‘2 

11*0 

1-2350 

28-6 

O-f) 

1*2625 

31*0 

11*5 

1*2335 

28*4 

1-0 

1-2612 

30-9 

12*0 

1 *2322 

28-3 

1-5 

1-2C()0 

30*8 

12*5 

1*2307 

28*2 

2-0 

1-2585 

30-7 

13*0 

1*2295 

28*0 

2-5 

1-2575 

30-0 

13*5 

1*2280 

27-8 

3-0 . 

1*2560 

30-4 

14-0 

1-2270 

27-7 

3-5 

1*2545 

30*3 

14*5 

1*2255 

27-6 

4-0 

1*2532 

30*2 

15*0 

1*2242 

27-4 

4-5 

1*2520 

30*1 

15*5 

1-2230 

27*3 

5*0 

1*2505 

30*0 

16*0 

1-2217 

27*2 

5 5 

1*2490 

29*9 

16*5 

1-2202 

27*0 

G-0 

1*2480 

29*8 

17*0 

1-2190 

26*9 

6*5 

1*2465 

29*7 

17*5 

1-2177 

26*8 

7*0 

1*2155 

29*() 

18*0 

1-2165 

26*7 

7'5 i 

1*2440 

29*5 

18*5 

1-2150 

26*5 

8-0 I 

1*2427 

29*3 

19*0 

1-2 137 

26*4 

8*5 

1*2412 

29*2 

19*5 

1-2125 

26*3 

9‘0 

1*2400 

29*0 

20*0 

1-2112 

20*2 

9*5 

1*2390 

28*9 

20*5 

1-2100 

26*0 

10*0 i 

1*2375 

28*8 

21*0 

1-2085 

25*9 

10*5 

1*2362 

28*7 





TAlUJi JjXXVIhi. — Specific Gravities, etc,, of Glycerol Solutions. 


Percentage of 

Si), (ir. at. IS° 0. 

8p. (h*, at 37’**r> (X 

Water. 






Pncdis, 

8cliwcu‘keri. 

Fabian. 

Milt/.. 

0 

1*266 

1-267 


1*261 

5 

1*250 

1*250 



10 

1*233 

1*234 

1*232 

1-232 

15 

1*217 

1-218 



20 

1*202 

1*203 

1-201 

1-206 

25 

1-187 

J’188 



30 

ri69 

1*173 

1-179 

1-179 

35 

1*155 

1*159 



40 

1*144 

1*145 

1-159 

1*153 

45 

1*130 

1*131 



60 

1*117 

1*118 

1-127 

1*125 

60 



1-105 

1*099 

70 



1-075 

1*073 

80 



' 1-051 

i 1*048 

90 



1-024 

i 1*024 
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TABLE LXXVIIa.— Specific Gravities, etc., of Aqueous Solutions of Glyoerol. 


of 

Ulyccrol. 


100 

99 

98 

97 

96 

95 

94 

93 

92 

91 

90 

89 

88 

87 

86 

85 

84 

83 

82 

81 

80 
79 
78 
77 
76 

75 
74 
73 
72 
71 

70 
69 
68 
67 
66 

65 
64 


I’cvoent. 

ol’ 

Water. 


Weiglit of • 
ftlyc.erol for 
oiirh 100 
parts water. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
1 1 
12 

13 

14 

15 

10 

17 

18 

19 

20 
21 
22 
23 
2-1 

25 

20 

27 

28 

29 

30 

31 
33 

33 

34 

35 

36 


Cc 

9900 

4900 

3233-3 

2400 

1900 

1566'6 

1328*571 

1150 

loirl 

900 

809*09 

733*3 

609*231 

614*286 

OGG-i) 

525 

488*235 

455*f) 

426*316 

400 

376*190 

351*54 

334*782 

316*0 

300 

284*015 

270*370 

257*143 

244*828 

233*3 

222*580 

212*5 

203*03 

194*118 

185*714 

107*7 


“'■S > 

ieol. ) 

3p.Gr.^^“ t 
‘ 20° 
(Gerlacli.) 

(Gerl.ich.) 

Sp. Gr. 

1*2" 

(Lenz.) ( 

Sp. Gr. 
17°*5 

17" *5 

Stroll 111 er.) 

> rt IS*' 
,p.Gr.-„ 

Skalweit. ) 

2035 

1*2620 

1*2653 

1*2691 

1*26*2 

1-2G50 

2609 

2594 

2628 

2664 

259 

26-25 

2583 

2568 

2602 

2637 

257 

2600 

2557 

2542 

2577 

2610 

254 

2576 

2531 

2516 

2552 

2584 

252 

2650 

2505 

2490 

2526 

2557 

249 

2525 

2479 

2464 

2501 

2531 

246 

2499 

2453 

2438 

2476 

2504 

244 

2473 

2426 

2412 

2451 

2478 

241 

2447 

2399 

2386 

2425 

2451 

239 

2421 

2372 

2360 

2400 

2425 

236 

2395 

2315 

2333 

2373 

2398 

233 

2368 

2318 

2306 

2346 

2372 

231 

2341 

2291 

2*279 

2319 

2315 

228 

2314 

2204 

2252 

2292 

2318 

226 

2287 

2230 

2225 

2265 

2292 

223 

2260 

2209 

2198 

2*238 

2265 

220 

2233 

2182 

2171 

2211 

2238 

218 

2206 

2155 

2144 

2184 

221*2 

215 

2179 

2128 

2117 

2157 

2185 

213 

2152 

2101 

2090 

2130 

2159 

210 

2126 

2074 

2003 

2102 

2122 

207 

2098 

2047 

2036 

2074 

2106^ 

' 204 

2071 

2020 

2009 

2046 

2079 

202 

2044 

1992 

1982 

2018 

2042 

199 

2017 

1905 

1955 

1990 

2016 

196 

1990 

1938 

1928 

1962 

1999 

193 

1963 

1911 

1901 

1934 

1973 

190 

1936 

1884 

1874 

1906 

1945 

188 

1909 

1856 

1847 

1878 

1918 

185 

1882 

1829 

1820 

1850 

1889 

182 

1855 

1802 

1793 

1822 

1858 

179 

1827 

1775 

1766 

1794 

1826 

176 

1799 

1747 

1739 

1766 

1795 

173 

1771 

1720 

1712 

1738 

1764 

170 

1743 

•1693 

1685 

1710 

1733 

167 

1715 

1065 

1658 

1682 

1702 

163 

1686 
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TABLE hXKNno.~conUnmd. 


Percftiii, 

of 

Glycerol. 

Vtiicent. 

of 

Water. 

Weight of 
Glycerol for 
each 100 
paviH water. 

a 20" 

Sl'- 

Sp-Ov.-J 

(Gorlacli.) 

.Sp.nr.5fi.. 

(Gerlach,) 

Gr. 

12" -14' 
12"'“' 

8p. Or. 

1 7" *5 

17" *5 

(Strohiiicr.) 

(Hkahveit.) 

63 

37 

]70'i!70 

l-16;58 

1-1631 

1-1664: 

MG7I 

MOO 

1-1667 

62 

38 

1 03*158 

lOlI 

1604 

1626 

1640 

157 

1628 

61 

39 

150*410 

1583 

1677 

1598 

1610 

164 

1699 

60 

40 

150 

1560 

1650 

1570 

1682 

151 

1670 

59 

41 

143'902 

1529 

1623 ■ 

1542 

1550 

149 

1542 

58 

42 

138-096 

1602 

1496 

1514 

1530 

146 

1614 

57 

43 

IS-l-HDS 

14T4 

1469 

I486 

1605 

144 

1480 

56 

44 

127-27 

3447 

1412 

1458 

1480 

142 

1458 

55 

45 

122*2 

1420 

3415 

1430 

1455 

140 

1430 

54 

46 

117-391 

1392 

1388 

1402- 

1430 

137 

1402 

53 

47 

112-766 

1305 

1361 

3 374 

1403 

135 

1374 

52 

48 

108-3 

1338 

1334 

1340 

1376 

133 

1346 

61 

49 

101-082 

1310 

1307 

1318 

1348 

130 

1318 

50 

50 

100 

1283 

1280 

1290 

1320 

128 

1290 

49 

61 

96-078 

1256 

1263 

1203 

1293 


1203 

48 

62 

92*308 

1228 

1226 

1236 

1205 


1236 

47 

53 

88-079 

120] 

1 1 99 

1209 

1238 


1 209 

46 

64 

85-l8f) 

1174 

117-2 

1182 

1210 


3182 

45 

66 

81-81 

1147 

1 146 

1155 

1 1 83 


1155 

44 

60 

78-671 

1120 

1118 

1128 

1155 


1128 

43 

67 

70-439 

1093 

1091 

1101 

1127 


1101 

42 

68 

72-414 

1000 

1061 

1074 

noo 


1074 

41 

69 

•69-492 

60-6 

3039 

1037 

3047 

1072 


1047 

40 

60 

1012 

1010 

1020 

1045 


1020 

39 

01 

63-934 




1017 


0993 

88 

62 

61-290 




0989 


0900 

37 

63 

58-730 




09G2 


0939 

36 

64 

50-26 




0934 


0912 

35 

66 

83-840 

0879 

0876 

0885 

0907 


0885 

34 

66 

61-61 




0880 


0858 

33 

67 

49-254 




0852 


0831 

32 

68 

47-069 




0825 


0804. 

31 

69 

44-928 




0798 


0777 

30 

70 

42-867 

0747 

0740 

0750 

0771 


0750 

29 

71 

40-845 




0744 


0724 

28 

72 

38-8 




0710 


0098 

27 

73 

36-980 




0089 


0072 



TABLE LXXYIIo, — contiimed. 


l^eivent. 

of 

Glycf^rol. 

IVrf5ent. 

of 

Water. 

Wei^^^ht of% 
Glyoerol for 
each 100 
parts water. 

C!n r,. 20° 

Sp- 

(XicoL ) 

* 20° 
(Gerlacli.) 

Sp.Gr.^: 
(Gerlach, ) 

Sp. Gr. 
12M4“ 
12" 

(Leii5^.) 

Sp. Gr. 

17"-6 

(Strolnner.) 

Sp.Gr.2|: 

(Skalweit.) 

26 

74 

35-13r> 




1*0003 


1-0646 

25 

•75 

33-3 

1-0617 

I-OGIO 

1-0020 

0035 


0020 

24 

7(> 

31-579 




0608 


0594 

23 

77 

29-887 




0580 


0568 

22 

78 

28-205 




0553 


0542 

21 

79 

26-582 




0525 


0516 

20 

80 

25 

0488 

0480 

0490 

0498 


0490 

19 

81 

23-457 




0471 


0465 

18 

82 

21-951 




0446 


0440 

1 17 

83 

20-482 




0422 


0415 

16 

84 

19-040 




0398 


0390 

15 

85 

17-047 

0302 

0357 

0307 

0374 


0365 

14 

8G ! 

10-279 



1 

0349 I 


0340 

13 

87 

11-943 




0322 


0315 

12 

88 

13-03 




0297 


0290 

11 

89 

12-300 




0271 


0205 

10 

90 

11-1 

0239 

0235 

0245 

0245 


0240 

9 

91 

9-882 




0221 


0216 

8 

92 

8-090 




0196 


0192 

7 

93 

7-527 




0172 


0108 

6 

94 

0-383 




0147 


0144 

6 

95 

5-203 

0118 

0117 

0122 

0123 


0120 

4 

90 

4-10 




0098 


0090 

3 

97 

3-093 




0074 


0072 

2 

98 

2-041 




0049 


0048 

1 

99 

I -10 




0025 


0024 
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TABLE LXXVrin. — Kefractive Powers of Aqueous Solutions of G-lycerol. 




i 

1 

s 

fiw 

I’s? 

“iio 

f» iH 

g 

0M 

*V3 u X 

G'^M 

l.sB 

Pi §3 S 

<V ^ 

fy w o 3 
b [s >-,§ 
oi iv o 2 

tv jl|*W 

OJrl P 

.fc 

'W <18 

1 

p 

s 

I'JJS 

c .X 'tJ 

M ; M 

(V Cl 

PS ^ o 

'k 4) ^ 

t-l 

H ^6 

111 (V 

'Sv-S 
^ r £ 

Ol s 
<v pu 

1 

o 

K 

■m 

lI 

1 

1 

IM r"' 

(2 

a>*rj 
t”I B 


, Pi 

1 Sfi.2 

'S 

ft 

1? 

i 

CJ 

M 

J}* 

PM 

S 

|5^ 

^'31=1 -3 

TO Q ^ 

SS-gr.' 

cit2) 

ll^ 

|s« 

’L» 

^ 122 

pPi o 

TO 

w 

1^4758 

0-1 424 

1‘4727 

0-1396 

1 -4742 

49 

1*3993 

0-0659 





1*3981 


4744 

1410 

4710 

1379 

4728 

48 

3979 

0645 





8i)(!6 

1$ 

4729 

1895 

4698 

1367 

4712 

47 

3964 

0630 





3952 

n 

4716 

1381 

4681 

1350 

4698 

46 

3950 

0616 





3938 

W 

4700 

1366 

4670 

1339 

4684 

45 

3935 

0601 





3924 

0 

4686 

1352 

4653 

1322 

4670 

44 

3921 

0587 





3910 


4671 

1337 

4636 

1305 

4655 

43 

3906 

0572 





3896 

# 

4667 

1323 

4625 

1294 

4640 

42 

3890 

0556 





3882 


4642 

1308 

4608 

1277 

4625 

41 

3875 

0541 





8868 


4628 

1294 

4596 

1265 

4610 

40 

3860 

0526 





3854 


4618 

1279 

4579 

1247 

4595 

39 

3844 

0510 





3840 

0 

4698 

1264 

4563 

1232 

4580 

38 

SS21> 

0495 





3827 

la. 

4684 

1250 

4551 

1220 

4565 

37 

3813 

0479 





3813 


4669 

1235 

dfiJH 

1203 

4550 

36 

3798 

0461 





:t7i)!) 

0 

4665 > 

1221 

4523 

1192 

4535 

35 

3785 

0451 





3785 

4^ 

4640 

1206 

4506 

1175 

4520 

34 

!!772 

04:)8 





S771 


4626 

1191 

4489 

1158 

4505 

83 

3758 

0424 





3757 

a 

4611 

1177 

4478 

1147 

4490 

82 

:i7'ir> 

0411 





3743 

z 

4496 

1162 

44tn 

1130 

4476 

81 


0398 





3729 

t 

4482 

1148 

4449 

1118 

4460 

80 

3719 

0385 





3715 

0 

4467 

1133 

4432 

1101 

4444 

29 

3706 

on72 





3701 

9 

4463 

1119 

4415 

1084 

4429 

28 

3692 

0358 





3687 

9 

4438 

1104 

4398 

1067 

44 M 

27 

3679 ! 

0315 





3674 

r 

4424 

1090 

4387 

1056 

4399 

26 

3666 

0332 





3660 


4409 

1075 

4370 

1039 

4384 

25 

8652 

0318 





3647 

1 

4896 

10(51 

4353 

1022 

4369 

24 

3639 

0305 





3633 


4880 

1046 

4336 

1005 

4354 

23 

3626 

0292 





3620 

f 

4866 

1032 

4319 

( 0988 

4339 

22 

3612 

0278 





3607 


4862 

1018 

4308 

0977 

4324 

21 

3599 

' 0265 





3594 

t 

‘ 4887 

1003 

4291 

0960 

4309 

20 

3585 

0251 





3581 


4821 

0987 

4274 

0943 

4295 

19 

3572 

0238 





3568 


4804 

0970 

4257 

0926 

4280 

18 

3559 

0225 





3555 

» 

4286 

0952 

4240 

0909 

4265 

17 

3546 

0212 





3542 


4267 

0933 

4223 

0892 

4250 

16 

3533 

0199 





3529 


4249 

0915 

4206 

0875 

4235 

16 

3520 

0186 





3516 


4281 

0897 

4189 

0858 

4220 

14 

3507 

0173 





3503 


4218 

0879 

4167 

0836 

4205 

13 

3494 

01 60 





3490 


4195 

0861 

4150 

0819 

4190 

12 

3480 

0146 





3477 


4176 

0842 

4133 

0802 

4175 

11 

3467 

0133 





3464 


4168 

0824 

4116 

0785 

4160 

10 

3454 

0120 





3452 


4140 

0806 

4099 

0768 

4144 

9 

3442 

0108 





3439 


4126 

0792 

4087 

0756 

4129 

8 

3430 

0096 





3126 


4114 

0780 

4070 

0739 

4114 

7 

3417 

0083 





3414 


4102 

0768 

4059 

0728 

4099 

6 

3405 

0071 





3402 


4091 

0757 

4048 

0717 

4084 

6 

3392 

0058 





3390 


4079 

0745 

4036 

0705 

4069 

4 

8380 

0046 





337vS 


4065 

0731 

4019 

0688 

4054 

3 

3367 

0033 





3366 


4051 

0717 

4008 

0677 

4039 

2 

3355 

0021 





3354 


4036 

0702 

3997 

0606 

4024 

1 

3342 . 

0008 





3342 


4022 

0688 

3980 

0649 

4010 

0 


OOOO 





3330 


4007 

0673 

3969 

0638 

3996 










Percentages 
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TABLE LXXVIMa.— S pecific Gra^ties of Solutions of Cane Sugar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

H 

16 

16 

17 

18 

19 

20 
21 
22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

32 
83 

34 

35 
86 
87 


Spociiio Gravity acc 

ortUng to 

Percentages 
of Sugar. 

Specific Gravity according to 


W r: 

*0 40 
«J ‘ 

'u Jt''- 

OJ rH 

O 

S 

O) 

So - 

'g 

CQ 

Bailing, 

17^*5. 


S' . 

c3 la 

So 

CD rH 

O 

gp 

1!^ 

k 

*4“ 

(D 

So* 

'S" 

CQ 

1*0000 

1-00000 

1*00000 

1-0000 

1-00000 

38 

1-1692 

1 -16920 

1*16912 

1-1681 

1-16960 

0040 

00388 

00388 

0036 

00390 

39 

1743 

17430 

17422 

1731 

17470 

0080 

00779 

00779 

0070 

00783 

40 

1794 

17943 

17936 

1781 

17986 

0X20 

01173 

01173 

0106 

01178 

41 

1846 

18460 

18453 

1832 

18603 

0160 

01570 

01569 

0143 

01676 

42 

1898 

18981 

18974 

1883 

19024 

0200 

01970 

01969 

0179 

01978 

43 

1951 

19505 

19499 

1935 

19550 

0240 

02373 

02371 

0215 

02382 

44 

2004 

20033 

20027 

1989 

20079 

0281 

02779 

02777 

0254 

02789 

45 

2057 

20565 

20559 

2043 

20611 

0322 

03187 

03185 

0291 

03199 

46 

2111 

21100 

21095 

2098 

21147 

03oa 

03599 

03596 

0328 

03611 

47 

2165 

21639 

21634 

2163 

21687 

0404 

04014 

04010 

0367 

04027 

48 

2219 

22182 

22177 

2209 

22232 

o-f-to 

01431 

04428 

0410 

04446 

49 

2274 

22728 

22724 

2265 

22779 

0488 

04862 

04848 

0466 

04868 

50 

2329 

23278 


2322 

23330 

0630 

06276 

05272 

0504 

05293 

51 

2385 

23832 

23829 

2378 

23885 

0672 

05703 

05698 

0562 

06721 

52 

2441 

24890 

24388 

2434 

24444 

o«u 

06133 

06128 

0600 

06152 

53 

2479 

24951 

24950 

2490 

25007 

0667 

06666 

06561 

0647 

06586 

54 

2553 

25617 

25516 

2546 

26574 

0700 

07002 

06997 

0693 

07028 

65 

2610 

26086 

26086 

2602 

26144 

07<1-1 

07441 

07436 

0738 

07464 

56 

2667 

26658 

26660 

2658 

26718 

0788 

07884 

07878 : 

0784 

07907 

67 

2725 

27235- 

27238 

2714 

27297 

0832 

08329 

08823 

0832 

08354 

58 

2783 

i 27816 

27820 

2770 

27879 

0877 

08778 

08772 

0877 ! 

08804 

59 

2841 

28400 

28405 

2826 

28465 

0922 

09231 

09224 

0922 1 

09267 

60 

2900 

289S9 

28995 

2882 

29066 

0967 

09686 

09679 

0967 

09713 

61 

2969 

29681 

29689 

2938 

; 29650 

1013 

10146 

10138 

1010 

10173 

62 

3019 

80177 

30187 

2994 

30248 

1069 

10607 

10600 

1066 

10636 

63 

3079 

30777 

30789 

3060 

30850 

1106 

11072 

11065 

1103 

11101 

64 

3139 

31381 

31395 

8105 

31457 

1163 

11641 

11633 

1160 

11671 

65 

3190 

31989 

32005 

3160 

32067 

1200 

12013 

12005 

1197 

12044 

66 

3260 

32601 

32619 

3215 ' 

32682 

1247 

12488 

12480 

1246 

12620 

67 

3321 

33217 

83237 

3270 

33301 

1296 

12967 

12969 

1293 

12999 

68 

3383 

83838 

33869 

3324 

33923 

1343 

13449 

13441 

1340 

13482 

69 

3445 

34460 

34486 

3377 

84550 

1391 

13934 

13926 

1388 

1396!) 

70 

3507 

35088 

35117 

3430 

35182 

1440 

14423 

14416 

1436 

14468 

71 

3570 

35720 

35752 

3483 

36817 

1490 

14916 

14907 

1484 

14962 

72 

3633 

36355 

36391 

3535 

36467 

1640 

15411 

15403 

1633 

16448 

73 

3696 

36995 

37035 

3587 

37101 

1590 

15911 

15903 

1582 

16949 

74 

3760 

37639 

37682 

3658 

37749 

1641 

1G413 

16406 

1631 

16452 

75 


38288 

38334 


38401 




TABLB 


1200 


CO oi) o cno 

j lO CO o i'- oi a> CD 

> •^ O CD tH CO 'P rH 

1 O OT >b i'* O 01 HO 

rH rH t*H pH Ol CM O I 


CO CO OI pH pH O 00 O 00 I 

OI O 00 CD -pH pH CO tp* HO 

O CD OI W Cp Cp >p O '’P Cl 

(X) o cb lb •'b o cb cb (h p^ 

Cl CO CO CO ,C0 'HH ‘*t< 'tH lO 


O CO CD O CO CD Ctt> 
C l O CHi I - 1(0 CO 
r/j ‘*;t' O »p pH cp 
cb CD 6^ pH CD <b 
ID ‘O irti CD CD CD CO 


3 Dl hH CO pH CO ID iH 
>O^-*^^*H<D>CDC0O 
SDItHfipCS'^pCpOl 

^ i> <b oi 4 h t- o oi »b 

. - rH pH pH Dl 01 CM 


IOIO’^COCODIpHphOO? 
00 CD CM O 00 CD CM <D 
Cp OJ Ip tH p pi p xfl p 

^ o bi lb 00 o cb »b oo o 
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lb <b lb lb o bi >b lb o 

oi Ol CO CO CO "pH •H **H '•H »Q 


lO r/j pH iQ r/O PH 
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IQ HQ »Q CD CD CD CD 
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j'i^-rHrHCDCDCOOW 
JpHtHpOO’^pppH 
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pH pH pH Cl Cl 
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IQ CO pH CD I- IQ CO O 00 CD 

p p p p Cl pj p p 
CD CD pH -bl lb 05 Cl -b lb O 

Cl Cl CO CO CO CO ■tH 'HI 


00 Cl IQ 00 pH Ht CO 
rPH CO pH CD 00 «> Ht 
IQ iH Cl rp pH p 
Cl lb lb o Cl lb t*b 
IQ IQ IQ DO «D CO CD 


HC0C30OC0 1QI— CDrH 
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:i p pH p p pi I- p p 
:iibbopH(bcbboTHcb 

pH rH rH rH Cl Cl 


CD iQ H< -^H CO Cl Cl pH t3 o 
CD l>- IQ CO rH CD I- »0 CO rH 
p CO Cl iX p 'O IQ pH 
cba 5 THHbcDrH'bi--a“j 
Cl Cl CO CO CO CO H H H< H 


O CO pp pD CO CD 

CD I - »0 ^ 01 o ‘/J 

pi l/J ^ p p pi w 
Cl -b lb o Cl lb lb 
IQ IQ IQ CD <X> no 


^CDpHCOlQOOOciHt 
0»Qc0Ol>-HtCl0D«O 
> p pi CO P P IQ P P 
ttibQOO'brQcbpHcb 

pH pH pH rH Cl Cl 


OO w CD «D IQ HH H* CO Cl Ct 
C0pHCDl-»QCOrHCDl'«»Q 
pi p p p IQ pH l^-r pi p H* 

(bbopHboCDOlipH'bnDCD 

ClClCOCOCOCOH'HHtHt 


Cl IQ CO pH lO fX> pH 
CO pH CD (-/; <1D H* CO 
P p pH p P >Q 
Cl lb CD C I H* lb 
IQ IQ IQ lo no no no 


D Cl HI CD 00 O Cl IQ r- 
NlOl—HpHCDnDcoo 
O H p IQ rH p pi X -H 

<i lb tb o cb lb bo o cb 

pH tH rH rH CM Cl 


O CD CO X I- no no IQ H hh 
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p IQ rH I ^ p I p H p p rH 

lb bo pb CO nb rH b cb CD 

CICICOCOCOCOHHHH 


CO I- o CO O CD CO 
I- IQ -H Cl O /.' l-^ 
l__- p p p P 7 -I p pi 
rH b nb CD Cl b lb 
IQ IQ )Q IQ CIO CD O 


M H t- CD rH CO IQ IH O 
^HrHXCDCOOt-lQ 

Q pH tH p P H p IQ rH 

M lb IH O Cl lb bo O bo 

pH pH rH rH Cl Cl 
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Cl O 00 <0 CO PH CD I-- IQ CO 

1;- p p H P p pH l;« p p) 

lb 00 o cb o bo b cb nb bo 

CICICOCOCOcoHHH’tH 
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pH CD X CD H CO rH 
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'•cH r<- O 
cp CO 

CD PI CO 

aaoooox-^t^cocoiQiQ-^ 

rHO<^OOl>‘COlQHhicOCM 
O IQ rH X;^ p eSa IQ 1 — t t'-» 

COCOOiHCOlQX'^OarHCO 
rHOOOa. OOt-^cOiQIQMl 
COOaiOOCOCl<X)MlOcD 

O00CDMlC0rHaaX>C0Ml 

•tilCOCOCOCOCOClCIClCI 
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1-^ oa rH cC' 1 Q iH oa tH Cl Ml 

oa ^ CO I'- CO IQ M Ml CO Cl 

l- CO ca IQ rH 1'- CO ca IQ rH 

OCOX-lQCOrHOaCOCOMI 
d rH rH rH rH rH O O O O 
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X- 
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rH 
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TMs table is onij applicable to solutions of pure cane suu^ar at 15* C.j and* for all practical purposes, tbe number of grammes 
per litre divided bj 16 will give in pounds avoirdupois the wei^jbt of sugar per cubic foot: or, divided by lOO, tbey give weight 
of sugar per gallon of solution. 
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TABLE LXXVUIc. — Sugar Contents of boiled Extracts of Crains, Syrups, etc. (Maumene.) 


Weight 
per Litre. 

Syrup 

I) = 1*400. 

Crystal - 
Used 
Sugar. 

^otal 

Sugar. 

Perccnt- 
age of 
Sugar. 

Weight 
per Litre, 

Syrup 

D = 1-400. 

Crystal- 

lised 

Sugar, 

Total 

Sugar, 

Percent- 
age of 
Sugar. 

1405 

1334 -75 

70-25 

1090-378 

77-606 

1505 

677-25 

827-75 

1345-335 

89*390 

MIO 

1304 -325 

105-675 

1102-562 

78-197 

1510 

641-825 

868-175 

1357-571 

89-885 

UlT) 

1273 f >0 

141-50 

1114-812 

78-783 

1515 

606 

909 

1372*155 

90-572 

142 (i 

1242-415 

177-585 

1127-165 

79-376 

1520 

569-915 

960-085 

1385*651 

91-162 

I 42 r ) 

1211*25 

213-76 

1139-480 

79*964 

1525 

533*75 

991*25 

1399*232 

91-753 

1430 

1179-826 

250-175 

1151*885 

80-549 

1530 

497*325 

1032-675 

1413-756 

92-337 

1435 

1148 

287 

1164-390 

81-142 

1535 

460-50 

1074-50 

1426*454 

92-927 

1440 

1115*915 

324*085 

1176-955 

81-735 

1540 

423-415 

1116*585 

1440*182 

93-519 

1445 

1083*75 

361-25 

1189-540 

82-320 

1545 

386*25 

1153*75 

1453-917 

: 94-103 

1450 

1051-325 

398-675 

1202-177 

82-907 

1550 

348*825 

1201*175 

1467-959 

94*696 

1455 

1018-50 

436-50 

1214-975 

83-504 

1555 

311 

1244 

1481-692 

95-286 

1460 

985-415 

474-685 

1227-705 

84-091 

1560 

272*915 

1287-085 

1495-658 

95*876 

1465 

952*25 

512-75 

1240-216 

84-676 

1565 

234*75 

1330-25 

1609-632 

96*463 

14701 

918-825 

551-175 

1253*402 

85-264 

1570 

196-325 

1373-675 

1623-706 

97*050 

1475 

885 

590 

1266*391 

85-857 

1575 

157*50 

1417-50 

1637-873 

97*643 

14 K () 

850-915 

639-085 

1279-431 

86-449 

1580 

118*415 

1461*585 

1552-077 

98*232 

1485 

816*75 

668-25 

! 1292-447 

87-032 

1585 

79*25 

1505*75 

1666-319 

i 98*822 

1490 

782-325 

707-675 

1305-569 

87-622 

1590 

39-825 

1550*175 

1580-609 

99*409 

1495 

1500 

747-50 

712-415 

747-50 

787-585 

1328-862 

1332-055 

88-217 

88-804 

1595 

0 

1595 

1595 

100 


TABLE LXXVIIId.— S tarch in Potatoes. 



Porcontagc of 


Percentage of 


Percentage of 

8}i. Or. of 



Sp. Gr. of 



Sp. Gr. of 



Uotatoes. 

Dry 

Matter. 

Starch. 

Potatoes. 

Dry 

Matter. 

Starch. 

Potatoes. 

Dry 

Matter. 

Starch. 

J -080 

19-7 

13-9 

1-108 

25-7 

19-9 

1-136 

31*7 

25-9 

082 

20*1 

14-3 

no 

26*1 

20*3 

138 

32-1 

26*3 

084 

- 20-5 

14-7 

112 

26-5 

20-7 

140 

32*5 

26*7 

086 

20-9 

15-1 

114 

26-9 

21-1 

142 

33*0 

27*2 

088 

21*4 

15*6 

116 

27*4 

21*6 

144 

33*4 

27-6 

090 

21*8 

16-0 

118 

27-8 

22*2 

146 

338 

28-0 1 

092 

22*2 

16*4 

120 

28-3 

22*5 

148 1 

34-3 

28*5 

094 

22*7 

16*9 

122 

28*7 1 

22*9 

150 

34-7 

28-9 

096 

23*1 

17*3 

124 

29-1 I 

23*3 

152 

35*1 

29-3 

098 

23*5 

17*7 

126 

29*5 1 

23*7 

154 

35*6 

29-8 

100 

24*0 

18*2 

128 

30-0 ^ 

24*2 

156 

36*0 

30-2 

102 

24*4 

18*6 

130 

30-4 

24*6 

158 

36*4 

30-6 

104 

24*8 

19*0 

•132 

30-8 

25*0 




106 

25*2 

19*4 

134 

31*3 

25*5 







TABLE LX KVTTTk.— W ater in Starch. 

Starch containing more than i I '4 per cent, of water yirsld®? np the excess to ahsohol of 
nsity 0*8339 (90" Tralles), and so tins density of the alcoliol licconxes incniased : should 
Q starch contain less than 1 1 *4 per cent., it sj)cedily abstracts ^lie delicit from tlie alcohol, 
id so reduces the density of the liquid, Hcheibler calculated the table (1) from the 
msity of alcohol (0*8339 origimdly) which had been shaken tip with half its weight of 
^rch (100 c.cms. of alcohol with 41*693 grms. of starch), and tlum liltered* 
j 'Saare rinses 100 grms. of potato starch to a tared flask of 230 c.ctus. caparjity, fills with 
ite at 17''’5 G., and tlien weighs again ; the results obtained by him are gben in 
ffile (2). 

(1) (Hcheihler.) 


¥ — 

density 
at the 

rCi 

1“ 

Density 
of the 

o'! 

CJ ^ 

Density 
of the 


Density 
of the 

A 

Density 
of the 

rC 

o g 

<15 ^ 

DeiiHity 
of the 

o B 
rS 

St 

fetered 

rt.S 

Filtered 

■£.5 

Kil tered 

1-S 

Filtered 

ri.g 

Filtered 

o .S 

Filtered 

fl.S 

Hfcohol, 

oj 

Alcohol. 

cS ^ 

Alcohol. 


Alcohol, 

^ o 

Alcohol. 

CJ f~t 

M a. 

(y 4± 

Alcohol, 

§ fc 

? 53 

:§226 

0 

()*833r) 

11 

0*8433 

22 

o-sr)r)r) 

33 

0-8643 

44 

0-872.'5 

33 

;^234 

1 

834(5 

12 

8403 

23 

Hrifi.'i 

34 

803 1 

43 

8731 

50 

4243 

2 

8338 

13 

8474 

24 

8671 

33 

8038 

40 

878S 

1 37 

4268 

3 

8370 

14 

8484 

23 

.Sf)7U 

3() 

8003 

47 

8715 

38 

':)8262 

4 

8382 

13 

8493 

20 

8687 

37 

8073 

48 

8753 

59 

Mn 

5 

839 1 

10 

8302 

27 

8696 

38 

8680 

49 

8700 

60 

mu 

6 

8403 

17 

8311 

28 

8608 . 

39 

8088 

30 

8707 

01 

Stei 

7 

8410 

18 

8320 

29 

8612 

40 

8093 

31 

8775 

02 

1300' 

8 

8420 

19 

8329 

30 

8(i20 

11 

8703 

32 

8783 

03 

#311 

9 

8430 

20 

8338 

31 

.Sf)27 

42 

87 1 0 

3:5 

8791 

04 

’4823 

10 

8440 

21 

8347 

32 

SCi-Sf) 

13 

87 1 0 

34 

8798 

03 


(2) (Saam,) 



aM (fS 











) - 

C' g 


a ii 




o f: 


^ u 


o H 

^«ight of 
tarch and 
^ater. 

Speo 

Weight of 


Weight of 

tififjj 

Wtdght. of 

Js'/J 

Weight of 

if W 

Weight of 


.2 jrj 
rt.S 

® fc, 

cS ■§ 

Starcli and 
Water. 

<y 

<y fH 

0) 
ty 4-1 

Star<di and 
Water. 

•M r* 

a .5 

S larch and 
Water. 

s ,s 

>v 

o M 

(h '34 

<D 4-» 

8(,ar<’h and 
Water. 


Starch and 
Water. 

a 

g s 


^0. 










Sf 

•289-40 

0 











::g89'00 

1 

286-05 

11 

28M0 

21 

277-20 

31 

2 7:5 -2 5 

41 

209-30 

31 

288-60 

2 

284-03 

12 

280-73 

22 

276-80 

32 

272-85 

12 

208^90 

32 

288-20 

3 

284-23 1 

13 

2K()*33 

23 

270-40 

33 

272-45 

43 

208*30 

33 

287-80 

4 

283-90 

14 

279-93 

21 

276-00 

31 

272-05 

1 1 

208-10 ' 

31 

■287 -40 

! 5 

283-30 

15 

279-33 

23 

275-60 

33 

271-70 

43 

207-73 1 

33 

r287-05 

1 6 

283-10 

16 

279*15 

20 

275-20 

30 

271 -.‘30 

40 

207*33 ' 

30 

''286-65 

7 

282*70 i 

17 

278-73 

27 

274-80 

37 

270-90 

47 

200*93 1 

37 

£286-25 

8 

282*30 

18 

278-35 

28 

274-40 

38 

270-50 

48 

2(>0*r>3 ' 

38 

'^85*86 
^85*45 
^ — 

9 

281*90 

19 

278-00 

29 

274-05 

39 

270-10 

49 

200*13 I 

39 

10 

281-50 

20 

277*00 

30 

272-05 

40 

269-70 

30 

203*73 

00 





TABLE LXXVITIf. — W eights of various Sugars corresponding to Weights of Cupric 
Oxide precipitated from Eehling’s Solution. (Milligrammes.) 


9 

6 

O 

m 

9 

43 

M 

o 

0 

1 

Maltose. 

_ f 

Invert 

Sugar. 

Milk Sugar. 

CuO. 

Dextrose. 

a 

1-5 

Maltose. 

13 

G*29 





53 

22-07 

20-10 

36-25 

14 

G'68 





54 

22-46 

20-57 

36-96 

16 

7-08 





55 

22-86 

21-03 

37-67 

16 

7-47 





56 

23*25 

21*50 

38-38 

17 

7-87 





57 

23-65 

21-97 

39-09 

18 

8-2G 





58 

24*04 

22-44 

39-80 

19 

8-G5 





59 

24-43 

22*91 

40-51 

20 

9-05 





60 

24*83 

23*38 

41-22 

21 

9-44: 





61 

25-22 

23*85 

41*93 

22 

9-84 





62 

25-62 

24-31 

42-64 

23 

10-23 





63 

26-01‘ 

24-78 

43-35 

24 

10T)3 





64 

26-41 

25*25 

44-06 

25 

11-02 

7-12 




65 

26-80 

25-72 

44-78 

26 

11-42 

7-59 




66 

27-20 

26*19 

45-49 

27 

11-81 

8-05 




67 

27-59 

26*66 

46-20 

28 

12-21 

8-51 




68 

27-98 

27*13 

46-91 

29 

12-60 

8-97 




69 

28-38 

27*60 

47-62 

30 

12-99 

9-44 




70 

28-77 

28-06 

48-33 

31 

13'39 

9-90 




71 

29-17 

28-53 

49-04 

32 

13*78 

10-36 




72 

29-56 

29*00 

49-75 

33 

14*18 

10-82 




73 

29-96 

29*47 

50-46 

34 

14-57 

11-29 




74 

30*35 

20*94 

51-17 

35 

14-97 

11-75 




75 

30*75 

30*41 i 

51-88 

86 

15-36 

12-21 




76 

31-14 

30*88 i 

52-59 

37 

15-76 

12*68 




77 

31*54 

31*36 

53-30 

88 

16-16 

13T4 

25-60 



78 

31*94 

31*83 1 

54-01 

39 

16-54 

13*(i0 

26-31 



79 

32*35 

32*30 1 

54-72 

40 

16*94 

14-06 

27-02 



80 

32-75 

32-78 1 

55*43 

41 

17-33 

14-53 

27-73 



81 

33*15 

33*25 ! 

56*14 

42 

17-73 

14-99 

28-44 



82 

33-55 

33*73 

56*85 

43 

18-12 

15-45 

29-15 



83 

33*96 

34*20 

57*56 

44 

18-52 

15-91 

29-86 



84 

34-36 

34*68 

58*27 

45 

18-91 

16-38 

30*57 



85 

34-76 

35-15 

58*98 

46 

19-31 

16-84 

1 31*28 



86 

35-16 

35*63 

59*69 

47 

19-70 

17-30 

31*99 



87 

35*56 

36*10 

60*40 

48 

20-09 

17-77 

32*70 



88 

35-97 

36-58 

61*11 

49 

20*49 

18-23 

33-41 



89 

36-37 

37-05 i 

61-82 

50 

20*88 

18-69 

34-12 



90 

36-77 

37-52 

62-53 

51 

21-28 

19-16 

34-83 



91 

37-17 

38-00 

63-24 

52 

21-67 

19-63 

35-64 

i 



37-58 

U— 

38-47 

63-95 


> to 
q S 


VOL. II. 


4 H 


Milk Sugar. 



TABLE LXXVU If. — continued. 


d 

1 

2 

<v 

ert 

O 

ClJ 

o 

0.1 *8 
^ too 

1 

9 

i 

o 

(-* 

M 

o! 

1 

'V 

i> aio 

1 

w 

Vi 

U 

0) 

p 

1 

Is 

(3 ^ 

% 

o 

H 

A) 

P 


« 


M 

93 

37*98 

38*95 

64 -GG 



133 

51*07 

58-20 

93-07 

55-48 

76-21 

94 

38‘38 

39-42 

05-37 



134 

51-48 

58-69 

93*78 

55*90 

76-81 

95 

38*78 

39*90 

66*08 



135 

54*88 

59*19 

91*49 

56*32 

77-41 

96 

39*19 

40-37 

66-79 



136 

55-28 

59-68 

95-20 

56-74 

78-00 

97 

39-69 

40-85 

67-50 



137 

55*68 

60-17 

95-91 

57-17 

78-60 

98 

39*99 

41-32 

68*21 



138 

56-09 

60-66 

96-62 

57-59 

79-19 

99 

40-39 

41*79 

68-93 



139 

56-49 

61-15 

97-33 

68-01 

79-79 

100 

40*80 

42*27 

69*63 



140 

56-90 

61*65 

98-04 

58-44 

80*39 

101 

41-20 

42-75 

70*34 



141 

57-31 

62-14 

98-75 

58-86 

80-98 

102 

41-GO 

43-23 

71-05 



142 

57-72 

62-63 

99-46 

59-28 

81-68 

ios 

42-00 

43*71 

71-76 



143 

58-12 

63-12 

100-17 

59-71 

82-17 

104 

42-11 

41*19 

72*47 



144 

58*53 

63-62 

100*88 

60-13 

82-77 

105 

42*81 

44*67 

73-18 



145 

58-!)4 

64-11 

101-59 

60-45 

83-37 

106 

43*21 

45*15 

73-89 



146 

69-34 

64*60 

102-30 

60-98 

83-96 

107 

43-Gl 

45-63 

74-60 



147 

59-76 

6509 

103-01 

61-40 

84*50 

108 

44*02 

46*11 

75-31 



148 

60-16 

65*58 

103-72 

61*82 

85*15 

109 

44-42 

46*59 

76-02 



149 

60-57 

66*08 

104*43 

62-24 

85-75 

110 

44*82 

47*07 

70-73 



150 

60*97 

66-57 

105-11 

62-67 

80*:;5 

111 

45*22 

47*55 

77-44 



151 

61*38 

67-06 

I05-.S5 

63'09 

80*9! 

112 

45*62 

48*03 

78-15 



152 

61*79 

67-55 

106-56 

63-51 

87*54 

113 

46*03 

48*51 

7H-8G 

47*01 


153 

62*20 

68 •04 

107-27 

63-94 

88*13 

114 

46*43 

48*99 

79-58 

47*14 


154 

62*60 1 

68-53 

107-98 

64 -36 

8B‘73 

115 

46*83 

49*47 

80-29 

47*86 


155 

63*01 

69-02 

108-69 

61-78 

89*33 

116 

47*23 

49*95 

81-00 

48*28 


150 

63*42 

69-5 1 

109-41 

65-21 

89*92 

117 

47*64 

50*43 

81-71 

48*71 


107 

63*82 

70-00 

110-12 

05-63 

90*52 

118 

48*04 

50*91 

83-42 

49*13 


158 

64*23 

70-49 

1 10-83 

66-05 

91*11 

119 

48*44 

51*38 

83-13 

49*55 


169 

64*64 

70-98 

111 -54 

66-48 

91*71 

120 

48*84 

51*86 

83-84 

49*97 i 


160 

65*05 1 

71-47 

112-25 

66-80 

92 ‘31 

121 

49*25 

52*34 

84-55 

50*40 


161 

65*45 

71-96 

112-96 

67-32 

92310 

122 

49*66 

52*82 

85-26 

50*82 


162 

05*86 

72-45 

113-67 

67-75 

93 50 

123 

60*05 

53*30 

85-97 

51*24 


163 

66*27 

72-94 

114-38! 

68-17 

94*09 

124 

50*45 

53*78 

86-68 

51*67 


194 

66*68 

73-4 3 

115-09 

68-60 

94*09 

125 

50*86 

54*26 

87-39 

52*09 

71-45 

165 

67*08 

73-92 

1 15-80 

69-03 

95*211 

126 

51*26 

54*75 

88-10 

52*51 

72-01 

160 

67*49 

74-41 

116-51 

69-16 

95*88 

127 

51*66 

55*25 

88-81 

52*94 

72-61 

167 

67*90 

74-90 

1 17-22 

69-89 

90*48 

128 

52*00 

65*74 

89-52 

53*36 

73-23 

168 

68*31 

75-40 

117-93 

70-32 

97*07 

129 

52*46 

56*23 

90-23 

53*78 

73-83 

169 

68*71 

75-89 

J 18-64 

70-76 

97*07 

130 

52*87 

56*72 

90-94 

54*21 

74-42 

170 

69*12 

76-38 

1 19-35 

71-19 

‘ 98*27 

131 

53*27 

57*22 . 

91-65 

54 *63 

75-02 

171 

69*5’^ 

76-87 

120-06 

71-62 

' 98*80 

182 

53*67 

57*71 

92-36 

55*05 

75-02 

172 

69*93 

77-36 

1 20-77 

72-05 

99*40 



1207 


TABLE - LTKSfim .— continued . 


o 

Dextrose. 

CU 

w 

0 

1 

Maltose. 

i 

Invert 

Sugar. 

Milk Sugar. 

d 

Q 

Dextrose. 

<D 

03 

O 

> 

Maltose. 

OJ rt 

;> tio 

Milk Sugar. 

173 

70 *;u 

77-85 

121-48 

72-48 

100-05 

213 

86*92 

98-04 

149*89 

89*72 

123*99 

174 

70-75 

78*34 

122*19 

72-91 

100*65 

214 

87-34 

98*55 

150-60 

90*16 

124*60 

175 

71-16 

78-83 

122*90 

73*34 

101*25 

215 

87-75 

99-06 

151*31 

90*59 

126-20 

176 

71-56 

79-33 

123*61 

73-77 

101*84 

216 

88-17 

99-67 

152*02 

91*03 

125*81 

177 

71-98 

79-83 

124-32 

74*20 

102*44 

217 

88*58 

100-07 

152*73 

91*46 

126-41 

178 

72-39 

80*34 

125*03 

74-64 

103*03 

218 

89*00 

100-58 

153*44 

91*90 

127-01 

179 

72-81 

80*84 

125-74 

75-07 

103-63 

219 

89*41 

101*09 

154*15 

92*33 

127-62 

180 

73-22 

81*35 

126*45 

75-60 

104*23 

220 

89*83 

101*60 

154*86 

92-76 

128*22 

181 

73-64 

81*85 

127-16 

75-93 

104*82 

221 

90*24 

102*11 

155*57 

93*20 

128-82 

182 

74-06 

82*35 

127-87 

76-36 

105-42 

222 

90*66 

102*62 

156*28 

93*64 

129*43 

183 

74-47 

82-86 

128*58 

76-79 

106*01 

223 

91-07 

103-13 

156*99 

94-07 

130-03 

184 

74-88 

83*36 

129*29 

77*22 

106*61 

224 

91*49 

103*64 

157-70 

94*51 

130-64 

185 

75*30 

83-86 

130*00 

77-65 

107-21 

225 

91*90 

104*15 

158*41 

94*94 

131*24 

186 

75-71 

8 ‘ 1*37 

130*71 

78-08 

107-80 

226 

92-32 

104*66 

159*12 

95*38 

131-84 

187 

76-13 

84*87 

131*42 

78-51 

108-40 

227 

92*73 

105*18 

159*83 

95-81 

132-45 

188 

76-64 

85-37 

132*13 

78*95 

108-99 

228 

93*15 

105-70 

160-54 

96*25 

133-05 

189 

76-96 

85*88 

132*84 

79-38 

109*59 

229 

93-57 

106*22 

161**25 

96*68 

133*65 

190 

77-37 

86-38 

133*55 

79-81 

110*19 

230 

93*98 

106*73 

161-96 

97*12 

134*26 

191 

77-79 

86-89 

134-26 

80*24 

110-78 

231 

94*40 

107*25 

162*67 

97*56 

134-86 

192 

78-20 

87-39 

134-97 

80-67 

111*38 

232 

94 81 

107*77 

163*38 

97*99 

135-47 

198 

78-62 

87-89 

135-68 

81*10 

111-97 

233 

95*23 

108*29 

164*09 

98*43 

136-07 

194 

79-04 

88-40 

136*39 

81-53 

112*57 

234 

95*64 

108*80 

164*80 

98*86 

136-67 

195 

79-45 

88-90 

137*10 

81*96 

113*17 

235 

96*06 

109*32 

165-51 

99*30 

137*28 

196 

79-86 

89-40 

137*81 

82*39 

113*76 

236 

96*47 

109*84 

166-22 

; 99*73 

137*88 

197 

80-28 

89-91 

138*52 

82*83 

114*36 

237 

96*89 

110*36 

166-93 

! 100*17 

i 138*49 

198 

80-70 

90-41 

139*23 

83*26 

114*95 

238 

97-30 

110*87 

167-64 

100*60 

139*09 

199 

81-11 

90-92 

139*94 

83*69 

115*55 

239 

97-72 

111*39 

168-35 

101*05 

139*69 

200 

81-53 

91-42 

140*65 

84*12 

115*15 

240 

98-15 

111*91 

169-06 

101*50 

140*30 

201 

81-94 

91-93 

141*36 

84*55 

116*75 

241 

98-57 

112*43 

169-77 

101*95 

140*90 

202 

82-36 

92-44 

142*08 

84*98 

117*35 

242 

98*99 

112*94 

170-48 

102*41 

: 141*50 

203 

82-77 

92-95 

142*79 

85*41 

117*96 

243 

99-42 

113*46 

171-19 

102*86 

142*11 

204 

83-19 

93-46 

143*50 

85*84 

118*56 

244 

99*84 

113*98 

171-90 

103*31 

142*71 

205 

83-60 

93-97 

144*21 

86*27 

119*17 

245 

100*26 

114*50 

172-61 

103-76 

1 143*32 

206 

84-02 

94-47 

144*92 1 

86*71 

119*77 

246 

100*69 

115-01 

173-32 

104-21 

143-92 

207 

84-43 

94-98 

145*63 

8714 

120*37 

247 

101*11 

115-53 

174-04 

104*66 

144-52 

208 

84-86 

95-49 

146*:34 

87*57 

120*98 

248 

101*53 

116*05 

174-75 

105*11 

145*13 

209 

85-26 

96-00 

147*05 

88*00 

121*58 

249 

101*96 

116*57 

175-46 

105*56 

145*73 

210 

85-68 

96-51 

147*76 

88 * i 3 

122*18 

250 

102*38 

117-081 

176-17 

106 * 01 ' 

146*33 

211 

86-09 

97-02 

148*47 

88*86 

122*79 

251 

102*80 

117*60 

176-88 

106*47 

146*94 

212 

86-51 

97 - 53 . 

149*18 

89*29 

123*39 

252 

103*23 

118*12 

177-59 

106*92 

147*54 
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TABLE LX XVIirF,— con/m»e^L 


d 

o 

Dextrose. 

15 

</J 

o 

*9 

Maltose. 

Invert 

Sugar. 

Milk 

Sugar. 

9 

u 

a] 

o 

H 

OJ 

Q 

7, 

o 

’.I'' 

id 

V 

r/j 

Invert 

Sugar. 

S &) 

S3 

rn 

253 

103-65 

118*64 

178-30 

107-37 

M8-14 

294 

121*05 

14()-37 

21)7-42 

155*88 

172-90 

254 

104-07 

119-] 6 

179-01 

107*83 

148-75 

295 

121-40 

14.0*91 

-208-13 

1*J6*54 

173-50 

255 

104-50 

119-67 

179-72 

108-27 

149*35 

296 

121*89 

141*45 

208-81 

126*80 

174-11 

256 

104*93 

120*19 

180*43 

108-72 

149-96 

297 

1 22*52 

142-00 

'iOO-Or) 

127-25 

174-71 

257 

105-34 

120-71 

181-14 

109-17 

1 50*56 

298 

122-75 

142*54 

210 26 

127-71 

175-31 

258 

105-77 

121*33 

181*85 

109-62 

151-16 

299 

123-18 

143*08 

210*97 

1-28-10 

175-92 

259 

106-19 

121-76 

182*56 

110-07 

151-77 

300 

123-61 

143-63 

211*68 

128*62 

176*52 

260 

106-61 

123*26 

183-27 

110*52 

152*37 

301 

124*04 

144*19 

212*59 

129-07 

177-15 

261 

107-04 

122*78 

183*98 

110-98 

162-98 

302 

124-47 

144*74 

213-10 

129-53 

177-78 

262 

107*46 

123*30 

184*69 

111-43 

153*58 

303 

124-90 

145-30 

213-81 

129*98 

178-41 

263 

107-88 

123-82 

185*40 

111*88 

154*18 

304 

125-33 

145-80 

214-02 

130-44 

179-04 

264 

108*31 

124*31 

186-11 

112*33 

154*79 

305 

125-70 

140-41 

215-23 

130-81) 

179-07 

265 

108-73 

13.1*85 

180*83 

112*78 

155*39 

306 

120-19 

J40-!)7 

215*94 

131-35 

180-30 

266 

109*15 

125*37 

187-53 

113*23 

155*99 

307 

,120-CJ 

147*55 

216*65 

151*80 

180-93 

267 

109*58 

125-89 

188-2-1 

1 13-68 

150*00 

308 

127-04 

148-08 

217*56 

132-20 

181-66 

268 

1 10-00 

12G-.1 1 

188-95 

114*13 

157*20 

309 

127-47 

148-04 

218-07 

132-71 

182-19 

269 

110*43 

127-93 

189-60 

114-58 

157*81 

310 

127-90 

14 9*20 

218-78 

155*17 

182*82 

270 

110*85 

127-44 

190-37 

115-0-1 

158*41 

311 

128-33 

I4i)-7r) 

219*49 

155*62 

185*45 

271 

111-37 

127*90 

191*08 

1 J5--19 

159-01 

312 

1 28*76 

150*51 

-220-20 

131 -os 

184*98 

272 

111*09 

128*48 

191*79 

115*94 

1 59-62 

313 

129*19 

150*87 

2-20-01 

151 ‘55 

181*71 

273 

113*13 

129*00 

193*50 

116*39 

160*23 

314 

129*62 

151*42 

22 1 -02 

154*99 

185*55 

274 

113*5.1 

129*52 

193*21 

110*84 

160-82 

315 

150*05 

151*98 

222-33 

155*45 

185*96 

275 

113*90 

130*03 

103*92 

1 1 r-29 

161-43 

316 

150*48 ! 

152*54 

223-01 

135-91 

186*59 

276 

113*39 

130*58 

194*63 

117-7-1 

162-03 

317 

150*91 i 

155*09 

223-7f) 

130-37 

187*22 

277 

113*81 

131*12 

195*34 

118-19 

102-64 

318 

151*54 

155*65 

224-40 

130-83 

187*85 

278 

iy*33 

131*67 

190*05 

118-6-1 

163-24 

319 

151*77 

151*21 : 

225-17 

137-28 

188*18 

279 

114*06 

132*21 

i 90*70 

119*10! 103*84 

320 

152*19 

154*76 

220-88 

137-74 

18<911 

280 

115*08 

133*75 

197*47 

119*55 

164*45 

321 

152*62 

155*52 

220 5!) 

138-20 

189*74 

281 

115*1)0 

133*30 

198*18 

120-00 

165*05 

322 

155*05 

155*88 

227-30 

138-00 

190*57 

282 

115*92 

133*84 

198*89 

120*45 

165*65 

323 

155*48 

156*45 

228-01 

139- 12 

191*00 

283 

1 16*35 

134*38 

199*00 

120-90 

166*26 

324 

155*91 

156*99 

228-72 1 

139 -OB 

191*65 

284 

116*77 

1 34*93 

; 200*31 

121*35 

166*86 

325 

154*54 

157*55 

2-20-43 1 

1 10-04 

192*26 

285 

117*19 

135*47 

i 201*02 

131*80 

167-47 

326 

154*77 

158*09 

230-11 I 

140-50 

192*89 

286 

117*62 

130*01 

1 201*73 

133*25 

108-07 

327 

155*20 

158*65 

230-83 : 

140-90 

195*52 

287 

118*04 

130*56 

203*44 

132*70 

168*67 

328 

155*65 

159*17 

231-00 1 

111-42 

194*15 

288 

118-40 

137*10 

203*15 

123*15 

169*28 

329 

156*06 

159*71 

232-27 

141-88 

194*78 

289 

118*89 

137*65 

303*80 

133*01 

109-88 

330 

156*49 

' 160*25 

232-08 

14-2-33 

195*1 [ 

290 

119*32 

138*19 

1 304*5: 

124-06 

170-48 

331 

l5G*i)2 

160*78 

233-0!) 

1 1-2-79 

196*01 

291 

119*75 

138*73 1205*28 

134*53 

171*09 

332 

157*.\l 

161*52 

234-10 

113-25 

196*67 

292 

120*18 

139-28 

205-99 

1-21-98 

171-09 

333 

157*77 

161*861 

23.3 • 1 1 

1 13-71 

197*50 

293 

120*60 

139-82 

206-71 

125-43 

172-29 

334 

158 *20 

162*40 i 

230-82 ! 

144-17 

197*93 
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TABLE laXlLYm-B.— continued. 


j CuO. 

1 

Dextrose. 

<u 

in 

rS 

3 

I> 

8 

Maltose. 

p 

Invert 

Sugar. 

Milk 

Sugar. 

o 

Q 

Dextrose. 

o 

Cfl 

> 

Maltose. 

Invert 

Sugar. 

Milk 

Sugar. 

335 

138'G:5 

162-91 

236-53 

144-63 

198*56 

376 

156 60 

185*75 


163-84 

224-37 

336 

13i)-0() 

103-18 

237-24 

145-09 

199-19 

377 

157-04 

186-32 


164*33 

225-OQ 

337 

13!) AO 

104-02 

237-96 

1-45-55 

199-81 

378 

167-47 

lSG-90 


164*81 

225-63 

338 

139*92 

164-56 

238-66 

146-01 

200-44 

379 

157-91 

187-47 


165-28 

226*26 

339 

140-35 

165-10 

239-38 

_146-47 

201-07 


158*35 

188-04 


165-76 

226-89 

340 

140-79 

166-64 

240-09 

146*94 

201-70 

381 

185-79 

188-61 


166*23 

227-62 

341 

141-23 

166-18 

240-80 

147-41 

202*33 

382 

159-23 

189*18 


166-7*0 

228*15 

342 

141-67 

166-72 

241-51 

147-87 

202*96 

383 

159-67 

189-76 


167-18 

228-78 

343 

142-11 

167-20 

242*22 

148-34 

203-59 

384 

160-11 

190-33 


167 65 

229-41 

344 

142-54 

167-80 

242-93 

148*81 

204*22 


160-55 

190-90 


168-13 

230-03 

345 

142-98 

168-33 

243-64 

149-28 

204-85 

386 

160-99 

191-47 


168’60 

230*66 

346 

143-42 

168-87 

244-35 

149-74 

205-48 

387 

161-43 

192-04 


160-08 

231*29 

347 

143-86 

169-41 

245-0() 

150*21 

206*11 

388 

161-87 

192-61 


160-55 

231-92 

348 

M4-3C) 

169-96 

•346-77 

150-68 

206-74 

389 

162-30 

193-19 


170-03 

232-55 

349 

141-74 

170-49 

24 6-48 

J51-14 

207*37 


162*74 

19:3'76 


170-50 

233-18 

350 

115*18 

171-03 

247-19 

161-61 

208*00 

391 

163*18 

194*33 


170-98 

233-81 

351 

115-02 

171-60 

247-90 

152-08 

208-63 

392 

163-62 

194*90 


171-45 

234-44 

852 

140-06 

I72-16 

248-01 

152-54 

209*26 

393 

164-06 

195-47 


17193 

235-07 

353 

110-50 

172-73 

249-32 

153-01 

209*89 

394 

164*50 

196-01 


172-40 

235-70 

354 

147-94 

1 73 29 

250-03 

153-48 

210-52 

395 

164*94 

196-62 


172-88 

230-33 

855 

147-37 

173-86 

260-74 

153-94 

211*15 

396 

165-38 

197*19 


173-35 

236-96 

356 

147-81 

174-43 

251-45 

154-41 

211-78 

397 

165*82 

197-76 


173-83 

237*59 

357 

148-25 

174-99 

262-16 

154-88 

212*41 

398 

166-26 

198-33 


174-30 

238-22 

358 

148-69 

175-56 

252-87 

155-35 

21314 

399 

166*70 

198-90 


174-78 

238*85 

359 

149-13 

176-12 

253*58 

155-81 

213*67 


167*13 

199-48 


175-25 

239*48 

360 

149-67 

176-92 

254*29 

156*28 

214-30 


167*57 

200-06 


175-73 

240*14 

861 

160-01 

177-26 

255*00 

156*75 

214*92 


168-02 

200-65 


176-20 

240-80 

362 

150-46 

177-82 

255*71 

157*21 

2L5-55 


168*47 

201*24 


176*68 

241-46 

363 

160-89 

178-39 

256*42 

157*68 

216 18 


168-92 

201-83 


177-15 

242-12 

364 

151-33 

178-95 

257*13 

158*15 

216*81 


169-36 

202-42 


177-63 

242-78 

865 

151-77 

179-52 

257*84 

158*63 

217*44 


169*81 

203-01 


178-10 

243*44 

366 

162-20 

180-09 

258*55 

158*11 

218*07 


170-26 

203-60 


178-58 

244*11 

367 

152-64 

180-65 

259*26 

159*58 

218*70 

408 

170-70 

204-19 


179-05 

244-77 

868 

153-08 

I8L-22 

259-97 

160-06 

219*33 


171-15 

204-78 


179-53 

245-43 

369 

153-52 


‘260*68 

160-53 

219-96 


171*60 

205-36 


180-00 

246*09 

370 

153-9^1 


j8l*39 

161-01 

220-59 

411 

172-05 

205*05 


180-48 

246-75 

371 

164-4<| 



161*48 

221-22 

412 

172-49 

206*54 


,180-95 

247-41 

372 

164-M) 



161*06 

221*85 

413 

172 94 

207-13 


181-43 

248-07 

373 

155-1^: 



162-43 

222*48 

414 

173-39 

1 207-72 


ISl-Ol 

248*73 

374 

156#- 



.16^91 

223-11 

415 

173-83 

208*31 ! 


182-40 

249-4 0 

375 





223-74 

416 

174*28 

208*90 


182-89 

250-06 



f‘P)_ 
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TABLE LXXVIIIf.— 


d 

6 

Dextrose. 

o 

"a 

3 

a5 

-S 

1 

t ^ 

A Si 

Milk 

Sugar. 

o 

o 

i 

u 

w 

a 

i ' 

o 

% 

, 4 ~» 

U * 

1.11 

Milk 

S-agar. 

417 

174'73 

209 -‘H) 


183*38 

250-72 

458 

193-21 

233-81 


203-42 

277*82 

418 

175 ’18 

210-08 


183-86 

251-38 

469 

103-67 

234*43 


203-91 

278-40 

419 

175-62 

210*66 


184*35 

252*04 

460 

19-I*1L> 

235-00 


201 -Id 

279-15 

420 

176-07 

211-25 


184*83 

252-70 

461 

194-58 

235-58 


204-80 

279-8] 

421 

176-52 

211-84 


185-32 

253*36 

462 

105-03 

236-16 


205*38 

280-47 

422 

176-96 

212-43 


185-81 

254-02 

463 

195-49 

236-74 


205-87 

281*13 

423 

177-41 

213-02 


186-30 

254-68 

464 

195-94 

237-32 


206-37 

281-79 

424 

177-86 

213-61 


186-78 

255-35 

465 

196-40 

237-90 


200*88 

282-45 

425 

178-31 

214-20 


187-27 

256-01 

466 

196-86 

238*48 


207-38 

283-11 

426 

178-75 

214-80 


187-76 

256-67 

467 

197-31 

239-06 


207-88 

283-77 

427 

179-20 

215-40 


188*24 

257-33 

468 

197-77 

239-64 


208*38 

284-44 

428 

179-65 

216-00 


188-73 

257*99 

469 

198-22 

240-J2 


208-80 

285-10 

429 

180-10 

216-60 


189*22 

258*65 

470 

198 GH 

240-81 


209-39 

285-76 

430 

180-54 

217-20 


189-70 

259-31 

471 

199-13 

211-39 


200-89 

286-42 

431 

180-99 

217-80 


190-19 

259-97 

472 

199-59 

241-97 


210-39 

287-08 

432 

181-44 

218-40 


190-08 

260-63 

473 

200-04 

242-55 


210*90 

287-74 

438 

181-88 

219-00 


191-16 

261-30 

474 

200-50 

243-13 


211-40 

288-40 

434 

182-33 

219-60 


191-()5 

‘26 1 -06 

476 

200-05 

243-71 


211-00 

280-06 

435 

182-78 

220-J9 


192-14 

262-62 

476 

201-41 

244-44 


212-40 

289*72 

436 

183*23 

220-79 


192*62 

263-28 

477 

201-86 

-245-16 


212-01 

200-30 

437 

183-67 

221-39 

i 

193-11 

263 -94 

478 

202-32 

245-89 


213-4! 

291*05 

438 

.184*12 

221-99 


193-60 

264-60 

479 

202-77 

246-62 

1 

213-01 

201-71 

439 

184-57 

222*59 


194*09 

265-26 

480 

203-23 

247-35 


211-42 

292*37 

440 

186-02 

223-19 


194-58 

263-02 

481 

'203-68 

24H-(t8 


214-02 

203-i)3 

441 

185-48 

223*79 


195*07 

266-50 

482 

204-11 

248-80 


215-42 

203-60 

442 

185-93 

224-39 


195*56 

267-25 

483 

204-50 



215-02 

20 1 -35 

443 

186-39 

224*99 


196*05 

267-01 

484 

205-05 



216-43 

205-01 

444 

186-84 

225-59 


196*54 

268-57 

485 

-lori-riu 



210113; 295*08 

445 

187-30 

226*19 


197*03 

260-23 

486 

205-96 



217*43 

290-34 

446 

187-75 

226-79 


197*53 

260-80 

487 

206-4 1 



217-93 

297*00 

447 

188-21 

227-39 


198-02 

270-55 

488 

206-87 



218-44 

297-00 

448 

188-66 

227-99 


198-51 

271-21 

489 

207-32 



218-97 

208-3-i 

449 

189-1-2 

228-59 


199-00 

271-87 

490 

207 '78 



219%51 

298*98 

450 

189-57 

229-19 


199*49 

272-53 

491 

208-25 



220-04 

299*01 

451 

190-03 

229*77 


199*98 

273-20 

492 

208-71 



220*57 

300-30 

452 

190-48 

230-35 


200-47 

273-86 

493 

200-18 



221-11 

300-90 

453 

190-94 

230-93 


200*96 

274-52 

494 

209-64 



221-04 

3U1-C3 

454 

191-39 

231-51 


201*45 

275 18 

495 

210-10 



222- 

302-29 

455 

191-85 

232-09 


201*94 

275-84 

496 

210-67 



-222*71 

302-05 

456 

192-30 

232-67 


202*43 

276-50 

497 

211-03 

f 


223-25 

303*01 

457 

192-76 

233*26 


202*93 

277-16 

498 

211-49 



223'TH 

' 304-27 
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TABLE LXXVIIIp,— contoraw?. 


d 

0 

1 Dextrose. 

[ 

ol 

on 

0 

1 

1-4 

%r— 

oJ 

b 

Invert 

Sugar. 

Milk Sugar. 

d 

6 

0) 
i/3 

P 

1) 

P 

b 

Cfl 

o 

> 

p 

499 

211-00 



234*32 

304*93 

539 

230*58 


500 

212*42 



221-85 

305-59 

540 

231*05 


501 

212*88 



225*38 


541 

231*52 


502 

213*34 



225*92 


542 

231*99 


608 

213-81 



226*45 


543 

232*46 


604 

214-27 



226*99 


544 

232*93 


505 

214*73 



227-62 


545 

233*40 


506 

215*20 



228*06 


546 

233*87 


607 

215*6G 



228*59 


547 

234*34 


608 

216*12 



229*12 


548 

234*82 


609 

216*59 



229*66 


549 

235*29 


510 

217*05 



230*19 


550 

235*76 


511 

217-m 



236*73 


551 

236*23 


612 

217*98 



231*26 


552 

236*70 


513 

218*4.] 



231-80 


553 

237-17 


614 

218*90 



232-36 


554 

237*64 


515 

210-37 



232*93 


555 

238*11 


616 

210-83 



233-10 


566 

238*58 


517 

2-20-29 



234*06 


657 

239*06 


618 

220*76 



*234*63 


658 

239*53 


619 

221*22 



235*19 


659 

240*00 


620 

221*68 



235-76 


660 

240*47 


621 

222-16 



336*32 


661 

240*94 

i 

622 

222-61 



236*89 


562 

241*41 


623 

223-07 



237*46 


663 

i 241*88 


624 

223-53 



238*02 


564 

242*35 


526 

224-00 

j 


238*59 


665 

242*82 


526 

22-1 -1 6 



239*15 


666 

243*29 


827 

221-93 



239*72 


667 

243*77 


528 

226-10 



240*29 


668 

244*24 


529 

226-87 



240*85 


669 

244*71 


530 

226-31 



241*42 


670 

245*18 


531 

226-81 



241*98 


571 

245*65 


532 

227-28 



242*55 


572 

246*12 


633 

227-75 



243*12 


673 

246*59 


534 

228-22 



243*68 


574 

247*06 


535 

228-09 



244*25 


675 

247*53 


036 

2-29-16 



214*81 


576 

248*00 


837 

229-03 



245*38 





638 

230-11 



245*95 








Maltose. 
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TABLE LXXVITIa.— Weight of varioiis Sugars corresponding to Wciglits of Copper 
precipitated from Pehling’s Solution. (Milligrammes.) 


1 

o 

o 

Dextrose, j 

j 

1 

QJ 

ro 

O 

> 

CU 

w 

o 

•w 

M (i-t 

tt) f<S 

tsO 
p p 
k-w r/j 

Si 

'Pa 

o 

g 

W 

(V 

Q 

1 

1 

Maltese. | 

1 

fJI 

1 

10 

6*1 





50 

25-! I 

2Lr)!i 

42-6 



11 

6*6 





51 

‘Ji'r 1 

25*18 

43*5 



12 

7-1 





52 

26*9 

2r)-7(i 

4 1*4 



13 

7'6 





53 

27*4 

26*35 

45*2 



14 

8*1 





54 

27*9 

26*93 

46-1 



15 

8*6 





65 

28-4 

27T)2 

47*0 



16 

9*0 





66 

28*8 

28‘J7 

47-8 



17 

9-5 





57 

29':i 

2K-70 

48*7 



18 

10‘0 





58 

29*8 

29*30 

49-6 



19 

10*5 





59 

30*3 

29*89 

50*4 



20 

11 -0 

7*15 




60 

30*8 

30*48 

51*3 



21 

11-5 

7’7<S 




61 

31*3 

;?i-()7 

52*2 



22 

12-0 

8*1 i 




62 

' 31*8 

31*66 

53*1 



23 

J2*r) 

9-0 1 




63 

32*3 

32*25 

53*9 



24 

13*0 

9*07 




64 

32-H 

82 

54 *8 



25 

]3f) 

10*30 




65 

33*3 

33*43 

55*7 



26 

14-0 

10*81 




66 

33*8 

34*02 

56 -t; 



27 

14f) 

11*33 




67 

31*3 

‘M •r.2 

57*1 



28 

ir)’0 

11*81 




68 

3 1 *8 

35*21 

58*3 



29 

LTf) 

J2‘36 




69 

35-3 

35-81 

59*2 



30 

16-0 

12*87 

25*3 



70 

35-8 


(io-l 



31 

IGf) 

13*46 1 

26*1 



71 

36*3 

37*00 

61*0 



32 

17-0 

14*05 ! 

27*0 



72 

3>6’8 


6 1 •« 



33 

17-5 

14*()4 

27*9 


1 

73 

37*3 

:!S-19 

62-7 



34 

18'0 

15*23 

28*7 



74 

37*8 

.'i,S‘7H 

61-6 



35 

18*5 

15*82 

29*6 



75 

38*3 

;!9':!s 

61-5 



36 

18*9 

16*40 

30*5 


1 

76 

38*8 


(!5-4 



37 

19*4 

16*99 

31*3 


j 

77 

39*3 

4()A8 

66-2 



38 

ll)-9 

17*57 

32*2 



78 

39*8 

■11-17 

67-1 



39 

20-4 

18*16 

33*1 



79 

40*3 

41-77 

68-0 



40 

20*9 

18*74 

33*9 



80 

40*8 

42 -.'i? 

68-9 



41 

214 

19*32 

34-8 



81 

41*3 

42-97 

69-7 



42 

21*9 

19*91 

35*7 



82 

41*8 

4,1 57 

70-6 



43 

22*4 

20*49 

36*5 



83 

42*3 

44-16 

7 1 -5 



44 

22*9 

21*08 

374 



84 

42*8 

44-76 

72-4 



46 

23*4 

21*66 

38*3 



85 

434 

45-17 

71-2 



46 

23*9 

22*25 

39*1 



86 

43*9 

46-96 

74-1 



47 

24*4 

22*83 

40*0 



87 

44*i 

46-57 

75-0 



48 

24*9 

2342 

40*9 



88 

44*9 

47-17 

75-9 



49 

1 

25*4 

24*00 

41*8 



89 

454 

47-78 

76-8 
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TABLE LXXVITIg— 


90 

91 

92 
93. 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 

127 

128 
129 


X 

Q 


45*9 
4()‘4 
40 ‘9 
47’4 

47- 9 

48- 4 
48'9 

49- 4 
49*9 
50*4 

50*9 
51*1 
51*9 
rrJ‘4 1 
52‘9 I 

r)3‘r) 

54*0 

54*5 

55*0 

55*5 

50*0 

50*5 

57*0 

57*5 

58*0 

58 *G 

59*1 

59 *G 

60*1 

60*6 

61*1 

6i*6 

62*1 

62*6 

63*1 

63*7 

64*2 

64*7 

65*2 

65*7 




48*38 

48*98 

49*58 

50*18 

50*78 

51*38 

51*98 

52*58 

53*19 

53*79 

54*39 

55-00 

55*02 

50*23 

50*85 


60*5 ti 


Maltose. 

Invert 

Sugar. 

g > 

m 

CD 

EH 

o 

O 

Dextrose. 

77-7 

46-9 


130 

66-2 7 

78-6 

47-4 


131 

66-7 7 

79*5 

47-9 


132 

67-2 7 

80*3 

48*4 


133 

07-7 7 

81*2 

48-9 


134 

G 8*2 7 

82*1 

49*5 


135 

68-8 7 

83-0 

60-0 


136 

69-3 7 

83-9 

50-6 


137 

69-8 7 

84*8 

51-1 


138 

70-3 7 

85*7 

51-6 


139 

70-8 7 

86*6 

52*1 

71*6 

140 

71-3 7 

87'5 

52*7 

72-4 

141 

71*8 7 

88*4 

53-2 

73-1 

142 

72*3 b 

89*2 

53*7 

73-8 

143 

72-9 £ 

90*1 

54-3 

74 *G 

144 

73-4 £ 

91-0 

54-8 

75*3 

145 

73-9 £ 

91*9 

65-3 

7 C *1 

146 

74-4 f 

92*8 

65-9 

76-8 

147 

74-9 £ 

93-7 

56-4 

77-6 

148 

75-5 1 

94*6 

66-9 

78-3 

149 

76-0 1 

J 95*5 

57-6 

79-0 

150 

76-5 

96-4 

58-0 

79-8 

151 

77-0 

97-3 

58-5 

80-5 

152 

77-5 

5 98-1 

59-1 

81-3 

153 

78-1 

7 99-0 

59-6 

82-0 

154 

78-6 

3 99-9 

60-1 

82-7 

155 

79-1 

1 100-8 

60-7 

83-5 

156 

79-6 

4 ]01'7 

61-2 

84-2 

157 

80-1 

6 102'6 

61-7 

86-0 

158 

80-7 

9 103-5 

62-3 

85-7 

159 

81-2 

2 104-4 

62-8 

86-4 

160 

81-7 

2 105-3 

63-3 

87-2 

161 

82-2 

2 J 06-2 

63-9 

87-9 

162 

82-7 

3 107-1 

64-4 

88-7 

163 

. 83-3 

3 108-0 

64-9 

89-4 

164 

: 83-8 

'3 108-9 

65-5 

90-1 

16£ 

i 84-3 

(5 109-8 

66-0 

90-9 

t 166 

i 84-8 

)6 110-7 

6^-6 

91-6 

1 161 

f 86-3 

)8 111-6 

67-1 

92-4 

: 16« 

5 85-9 

L 9 112-6 

67-6 

93-1 

, 16 J 

) 86-4 


PS 


79*64 


85*93 

86*55 

87*16 

87*78 


O 

in 

O 

Invert 

Sugar. 

ee 

toe 

P ! 

m 

<5 

113*4 

G 8 *l 

93-8 

114*3 

68-7 

94-6 

115-2 

69-2 

96-3 

116-1 

69-7 

96*1 

117*0 

70*3 

96*9 

117-9 

70*8 

97-6 

118*8 

71-3 

98*3 

119-7 

71-9 

99*1 

120 -G 

72-4 

99*8 

121*5 

72-9 

100-5 

122*4 

73-5 

101-3 

123-3 

74-0 

102-0 

124*2 

74-5 

102-8 

125*1 

75-1 

103*5 

126-0 

75*6 

104-3 

126-9 

76*1 

105-1 

127-8 

76-7 

105-8 

128-7 

77-2 

106*6 

129-6 

77*8 

107-3 

130-5 

78-3 

108-1 

131-4 

78*9 

108-8 

132-3 

79*4 

109-6 

133-2 

80*0 

110-3 

134-1 

80*5 

111-1 

135-0 

81*0 

111-9 

135-9 

81 *G 

112-6 

I 130-8 

82*1 

113-4 

1 137-7 

82*7 

114-1 

: 138-6 

83-2 

114-9 

i 139-5 

83*8 

116-6 

S 140-4 

84*3 

116-4 

) 141-3 

84*8 

117-1 

) 142-2 

85*4 

117-9 

3 143-1 

85*9 

118-6 

r 144-0 

86*5 

119-4 

D 144-9 

87*0 

120-2 

4 145-8 

87*6 

120-9 

8 146-7 

88*1 

121-7 

1 147-6 

88*6 

122-4 

5 148-5 

89*2 

: 123-2 
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T.\BLR LXXVTT lu.- -rmfinml 


.. f - 


Copper. 

Dextrose. 

<D 

& 

Maltose. 

^ Ti' 

u 

ed 

an 

t'h 

S-I 

c 

u 

i 

Q 

V 

m 

o 

'H 

1-4 

0; 

t! 

a» tts 
t* U) 

M f/j 

?a 

pi 

m 

% 













170 

80-9 

97 ‘99 

149*4 

89*7 

1 23*9 

210 

107 -!) 

123-!)2 

185-0 

111*9 

154-5 

171 

87^4 

98-03 

150*3 

90-3 

1 * 24-7 

211 

10 X -{ 

124-58 

185*9 

1 12*5 

155*2 

172 

87-9 

99*27 

151*2 

90*8 

125 5 


109*0 

125*24 

186-8 

113-0 

150-0 

173 

88-5 

99*90 

152*0 

91*1 

126-2 

213 

109*5 

i 2 r)-oo 

187-7 

1 13-6 

150-7 

174 

89'0 

100-54 

152*9 

91-9 

127-0 

214 

110*0 

120-50 

188*6 

114-2 

167-6 

175 

89-5 

101-18 

153*8 

92*4 

127-8 

215 

110-6 

127-22 

189-5 

114-7 

158-2 

176 

90'0 

101*82 

154-7 

93*0 

128-5 

216 

111*1 

127*85 

190*4 

115-3 

159-0 

177 

90-6 

102*46 

155*6 

93*5 

129-3 

217 

JU ‘6 

128 48 

191*2 

115 -a 

169-7 

il78 

9 M 

103*11 

156*5 

94-1 

130-1 

218 

112*1 

129-10 

192-1 

110-4 

160-4 

179 

91-6 

103*75 

157-4 

94 *6 

130-8 

219 

1 12-7 

129-73 

193-0 

117-0 ' 

161 2 

180 

92-1 

101-39 

158*3 

95*2 

131-6 

220 

1 13*2 

130-30 

193*9 

117-5 

lCl-9 

181 

92*6 

105-01 

159-2 

95*7 

132*4 

221 

113-7 

131*01 

194 -H 

118-1 

102-7 

182 

931 

105*68 

160*1 

96*2 

( 33*1 

222 

11 - 1-3 

131-77 

195-7 

118-7 

163-4 

183 

93*7 

106*33 

160*9 

i ) 6 -M 

133 -y 

223 

1 14*H 

132*48 

190-0 

119*2 

104-2 

184 

94*2 

106-97 

161*8 

97*3 

134-7 

224 

115-3 

133 - 1 8 

197-6 

119*8 

104-9 

185 

94-7 

107-62 

162-7 

97*8 

135*4 

225 

115-9 

133*89 

198*4 

120-4 

105-7 

186 

95*2 

108-27 

163-6 

98*4 

136-2 

226 

I IG--! 

134*36 

199*3 

120*9 

166*4 

187 

95*7 

108*92 

1 () 4*5 

99*0 

137*0 

227 

116*9 

135-23 

200*2 

121 -5 

107-2 

[188 

96-3 

109*56 

165*4 

99*5 

137*7 

228 

117-1 

‘ 135-89 j 

201*1 

122-1 

107-9 

189 

96*8 

110*21 

166*3 

100*1 

138*5 

229 

118*0 

136-56 ' 

202*0 

12-2-0 

168-6 

190 

97-3 

110*86 

167 "2 

100*6 

1 130*3 

230 

118*5 

137*23 

2 ' > 2*9 

123-2 

169-4 

191 

97-8 

111*50 

168*1 

101*2 

1 10*0 

231 

119*0 

137 * 90 ' 

203*8 

123-8 

170-1 

192 

98-4 

112*14 

169*0 

101*7 

140*8 

232 

119*6 

138*57 

204*7 

121-3 

170-9 

193 

98-9 

112*78 

169*8 

102*3 

141*6 

233 

120*1 

139-25 

205*6 

121-9 

171-0 

194 

99-4 

113*42 

170*7 

102*9 

142*3 

234 

120*7 

139-92 

206*5 

125-5 

172-4 

196 

100-0 

114*06 

171*6 

103*4 

143-1 

236 

121*2 

140*59 

207*4 

120-0 

173-1 

196 

100-5 

114*72 

172*5 

104*0 

143*9 

236 

121*7 

141*27 

208*3 

120-0 

173-9 

197 

101-0 

115*38 

173-4 

104*6 

144*6 

237 

122*3 

141*94 

209-1 

1 - J 7-2 

171-0 

198 

101-5 

116*01 

174*3 

105*1 

145-4 

288 

122*8 

142-62 

210*0 

12T-8 

176-4 

199 

102-0 

116*70 

175*2 

105-7 

146-2 

239 

123*4 

143*29 

210*9 

128-3 

170-2 

200 

102-6 

117*36 

176*1 

106-3 

146-9 j 

240 

123*9 

143*97 

211*8 

128-9 

170-9 

201 

103-2 

11802 

177-0 

106*8 

147*7 

241 

124*4 

14 1-65 

212*7 

121) -5 

177-7 

202 

103-7 

118-68 

177-9 

107*4 

148-5 

242 

125-0 

145-32 

213*6 

130-0 

178-5 

203 

104-2 

119-33 

178-7 

107*9 

149-2 

243 

125*5 

146*00 

214*5 

130-6 

179-3 

204 

104-7 

119*99 

179-6 

108*5 

150*0 

244 

126*0 

146*67 

215*4 

131-2 

180-1 

206 

105-3 

120*65 

180*5 

109 - i 

150-7 

215 

126-6 

147*35 

216*3 

131-8 

180-8 

206 

105-8 

121*30 

181*4 

109-6 

151-5 

216 

127*1 

148-03 

217*2 

132-3 

181-0 

207 

106-3 

121*90 

182*3 

110*2 

152*2 

247 

127‘rv 

148*71 

218-1 

13 : 1 -9 

182-4 

208 

106-8 

122*61 

183*2 

110*8 

153-0 

248 

128*1 

149-40 

219*0 

133-5 

183-2 

209 

107-4 

123*27 

184*1 

111*3 

153-7 

249 

128*7 

150-08 

219*9 

134-1 

184-0 
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TABLE LXXVIIIg.— cowimzjec?. 


53 

O- 

O 

Dextrose. 

o 

w 

o 

V 

w 

O 

Invert 

Sugar. 

Milk Sugar. 

Copper. 

Dextrose. 

03 

r/j 

O 

1 

Maltose. 

Invert 

Sugar. 

Milk Sugar. 

250 

120*2 

150 ' 7 C 

220-8 

134*6 

184*8 

290 

151*0 

178-53 

256*6 

157-8 

216*3 

251 

120-7 

161-44 

221-7 

135*2 

185*5 

291 

161-6 

179*24 

257-5 

158*4 

217-1 

252 

130 -a 

152*12 

222*6 

135-8 

186*3 

292 

152*1 

179-95 

258*4 

159*0 

217-9 

253 

i ; 50-8 

152*81 

223*5 

136.-3 

187*1 

293 

162 7 

180*65 

259*3 

169-6 

218-7 

254 

' 131-4 

153*49 

224*4 

136*9 

187-9 

294 

153*2 

181*36 

260*2 

160-2 

219-5 

255 

131-9 

154-17 

325*3 

137-5 

188-7 

295 

153*8 

182-07 

261*1 

160*8 

220*3 

256 

132-4 

164 91 

226*2 

138*1 

189*4 

296 

154*3 

182-78 

262-0 

161*4 

221*1 

257 

133-0 

155*65 

2 - 27-1 

138*6 

190*2 

297 

154*9 

183*49 

262-8 

162*0 

221-9 

258 

133*5 

156-40 

228*0 

139*2 

191*0 

298 

155*4 

184*21 

263*7 

162*6 

222*7 

269 

134*1 

157-14 

228*9 

139*8 

191-8 

299 

166-0 

184*92 

264-6 

163*2 

223*5 

260 

134-6 

157*88 

229*8 

140*4 

192*5 

300 

156*5 

185*63 

265-6 

163*8 

224*4 

261 

1351 

158*40 

230*7 

140*9 

193-3 

301 

157-1 

180*35 


164*4 

225*2 

262 

136-7 

159*00 

231*6 

141*5 

194*1 

302 

157*6 

187-06 


165-0 

2 * 25*9 

263 

] 3 ( i ‘2 

159*70 

232*5 

142*1 

194*9 

303 

158*2 

187*78 


165*6 

226*7 

264 

13 G *8 

160-30 

233*4 

142-7 

195-7 

304 

158*7 

188*49 


166*2 

227-5 

266 

137-3 

160*01 

234*3 

113-2 

196*4 

305 

159*3 

189*21 


166-8 

228-3 

266 

137-8 

161-63 

235*2 

143*8 

197-2 

306 

159*8 

189-93 


167-3 

229-1 

267 

138-4 

162-36 

236*1 

144*4 

198*0 

307 

160*4 

100*65 


167-9 

229-8 

268 

138-9 

163-07 

237-0 

144-9 

198*8 

308 

160*9 

191*37 


168*5 

230-6 

269 

139-5 

163-79 

237-9 

145-5 

199*5 

309 

161-5 

192*09 


169-1 

231*4 

270 

140-0 

164-51 

238-8 

146-1 

200-3 

310 

162*0 

192*81 


169-7 

232-2 

271 

140-0 

165-21 

239-7 

146-7 

201*1 

311 

162*6 

193*45 


170-3 

232-9 

272 ! 

141*1 

166-90 

240-6 

147-2 

201-9 

312 

163-1 

194*25 


170-9 

233-7 

273 

141*7 

166-60 

241-5 

147-8 

202-7 

313 

163-7 

194*97 


171-6 

234-5 

274 

142*2 

167-29 

242-4 

148-4 

203-5 

314 

164-2 

195*69 


172-1 

236-3 

275 

142*8 

167-99 

243-3 

149-0 

204-3 

315 

164-8 

196*41 


172-7 

236-1 

276 

143*3 

168-68 

244-2 

149-5 

205-1 

316 

165-3 

197*12 


173-3 

236-8 

277 

143*0 

169-37 

246-1 

160-1 

206-9 

317 

165-9 

197*83 


173-9 

237-6 

278 

144*4 

170-06 

246-0 

150-7 

206-7 

318 

166-4 

198*59 


174-6 

238-4 

279 

145*0 

170-75 

246-9 

161-3 

207-6 

319 

167-0 

199*26 


175-1 

230-2 

280 

145*5 

171-44 

247-8 

151-9 

208-3 

320 

167-6 

199*97 


175-6 

240-0 

281 

14 C )*1 

172-14 

248-7 

152-5 

209-1 

321 

168-1 

200*71 


176-2 

240-7 

282 

146 -G 

172-85 

249 6 

163-1 

209-9 

322 

168-6 

201*44 


176-8 

241-5 

283 

147*2 

173-55 

250-4 

153-7 

210-7 

323 

169-2 

202*18 


177-4 

242-3 

284 

147*7 

174-26 

251-3 

154-3 

211-6 

324 

169-7 

202*91 


178-0 

243-1 

285 

148*3 

174-96 

252-2 

154-9 

212-3 

325 

170-3 

203*65 


178-6 

243-9 

286 

148*8 

175-67 

253-1 

155-5 

213-1 

326 

170-9 

204*39 


179-2 

244-6 

287 

149*4 

176-39 

254-0 

156-1 

213-9 

327 

171-4 

205*13 


179-8 

245-4 

288 

149*9 

177-10 

254-9 

156 - 7 * 

214-7 

328 

172-0 

205*88 


180-4 

246-2 

289 

150*5 

177-82 

266-8 

157-2 

216-5 

329 

172-5 

206*62 


181-0 

247-0 
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TAr.LT5 TA'XVrTIo.— 


Copper. 

Dextrose. 

fl5 

rn 

i 

o 


Milk Sugar. 

o 

U 

% 

s 

H 

O) 

Q 

u 

M 

►2 

1 * 
1 •argn§>||i|^ 

330 

173-1 

- 207-36 


I 8 I-G 

247-7 

370 

195-7 

237-39 


206*1 

280-5 

331 

173-7 

* i 08 ‘ l 0 


182*2 

248*5 

371 

J 96 -;l 

238-10 


206-7 

281-4 

332 

174--2 

208*83 


182*8 

219-2 

372 

196-8 

238-93 


207*3 

383*3 

333 

174-8 

209-57 


183*5 

250-0 

373 

197 -J 

239-69 


208-0 

283- 1 

334 

175-3 

210*30 


184-1 

250*8 

374 

198-0 

240-46 


208-6 

283-9 

335 

175-9 

21 V 04 


184-7 

251-6 

375 

198-6 

241-23 


209-2 

284*8 

836 

176-5 

211-78 


185*4 

252*5 

376 

199*1 

241-87 


209-9 

285-7 

337 

177-0 

212*52 


186*0 

253*3 

377 

199-7 

242*51 


210-5 

386*5 

838 

177-6 

213*25 


186*0 

254*1 

378 

200 -a 

243*15 


211*1 

287-4 

889 

178-1 

213*99 


187*2 

25 1-9 

379 

200*8 

243*79 


211-7 

288-2 

340 

178-7 

214-73 


187-8 

- 255-7 

380 

201*4 

2 M -43 


212*4 

289-1 

841 

179-3 

215*48 


188-4 

256*5 

381 

202*0 

215 * 31 : 


213-0 

389*9 

842 

179-8 

216*23 


189-0 

257-4 

382 

202*5 

21 ( y *25 


213-6 

390*8 

848 

180-4 

216-97 


189-6 

258*2 

383 

203-1 

247-17 


21 1-3 

391*7 

344 

180-9 

217-72 


190*2 

259*0 

384 

203-7 

248*08 


214-9 

292-5 

345 

181-5 

218-47 


190*8 

259*8 

385 

204*3 

248*99 


215-5 

293-4 

346 

182*1 

219*21 


191-4 

260-0 

386 

201-8 



216-1 

391*3 

347 

182 f ) 

219*97 


192*0 

261-1 

387 

2 () r )*4 



216-8 

295-1 

348 

183-2 

220*71 


192*6 

262-3 

388 

206*0 



217-4 

296-0 

849 

183-7 

221*46 


193*2 

263-1 

389 

20{)*5 



218-0 

296-8 

850 

184-3 

222*21 


193*8 

263*9 

390 

207*1 



218-7 

297-7 

851 

184-9 

222*96 


194*4 

261*7 

391 

207*7 



219-3 

298-5 

352 

185-4 

223*72 


195*0 

265-5 

392 

* 208*3 



219-9 

399*4 

353 

186-0 

224*47 


195*6 

266-3 

393 

208*8 



220-5 

300*3 

854 

186-6 

225*23 


196*2 

267-2 

394 

209*1 



221-2 

301*1 

365 

187-2 

225*98 


i9r)*8 

268-0 

395 

210*0 i 



221-8 

303*0 

866 

187-7 

226*74 


197*4 

268-8 

396 

210*6 



•l-M.J 

303*8 

357 

188-3 

227*49 


198*0 

269-6 

397 

211*2 



223-1 

3 o : i *7 

868 

188-9 

228*25 


198*6 

270-4 

398 

211*7 



223-7 

301*6 

359 

189-4 

229*00 


199*2 

271-2 

399 

212*3 



224-3 

305*4 

'360 

190-0 

229*76 


199*8 

272-1 

400 

212*9 



224-9 

306*3 

861 

190-6 

230*52 


200*4 

272-9 

401 

213*5 



225-7 


362 

191-1 

231*28 


201*1 

273-7 

402 

214*1 



226-4 


363 

191-7 

232*05 


201*7 

274-5 

403 

214*6 

! 

227-1 


364 

192-3 

232*81 


202*3 

275-3 

404 

213*2 



227-8 


365 

192-9 

233*57 


203*0 

276-2 

405 

215*8 



22«-6 


866 

193-4 

234*33 


203*6 

277-1 

406 

216-4 



229-3 


367 

194-0 

235*10 


201*2 

277-9 

407 

217*0 



230-0 


368 

194-6 

235*86 


204*8 

278-8 

408 

2 lf *5 



230-7 


869 

195-1 

236*63 

L_ .. 

205*5 

279-6 

409 

218*1 

X. . 


231-1 




TABLE 


Copper. 

O 

f/J 

o 

F.* 

-fi 

<U 

P 

Lsevulose. 

Maltose. 

S 

Invert 

Sugar. 

410 

218-7 


232*1 

411 

219-3 


232-8 

412 

219-9 


233*5 

413 

220*4 


234-3 

414 

221-0 


235*0 

415 

221-6 


235-7 

416 

222*2 


236*4 

417 

222*8 


237-1 

418 

223-3 


237-8 

419 

223-9 


238-5 

420 

224-6 


239*2 

421 

225*1 


239*9 

422 

225*7 


240*6 

423 

220*3 


241*3 

424 

220-9 


242-0 

425 

227*5 


242-7 

426 

228*0 


243*4 

427 

228*0 


244*1 

428 

229*2 


244*9 

429 

229*8 


245*6 

430 

230*4 


246*3 

431 

231*0 



432 

23 i *6 



433 

232*2 



434 

232*8 



435 

233*4 



436 

233*9 




Milk Sugar. 


L — continued. 


I 

Copper. 

Dextrose. 

V 

OT 

o 

t 

se 

Maltose, 

Invert 

Sugar. 

Milk Sugar. 

437 

234*5 



438 

235*1 



439 

235-7 



440 

236*3 



441 

236-9 



442 

237-6 



443 

238*1 



444 

238-7 



445 

239*3 



446 

239*8 



447 

240*4 



448 

241*0 



449 

241*6 



450 

242*2 



451 

242*8 



452 

243*4 



453 

244*0 ' 



454 

244*6 



455 1 

245*2 



456 1 

245*7 



457 

246*3 



458 

246*9 



459 

247*5 



460 

248*1 



461 

248*7 



462 

249*3 



463 

249*9 




Milk Sugar. 
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# 

TABLE LXXVirrii.- -Approximate Amount of Solids (dried at 70” to 75" 0.) contained 
in Worts, Infusions, clear Extracts of Malt, and Do-alcoliolisod Boers, (Sohnltze- 
Ostermaun.) 


Specific 

Oravity 

atl5“0. 

Woiglit of 
Extract 
per cent, 

Specific 
Gravity 
at 1 5® 0. 

WoL'lltof 

Extract 
p(‘r cent 1 

Specific 
Gravity i 
at 15® a 

Weiglit of 
Extract 
per cent 



Speeific 
Gravity 
at 15® (J. 

Wciglii of 
Extraiit 
per t?cnt 

Specific 
Gravity 
at 15® (1 

Weight of 
Extract 
per cent. 



1*0050 

1*313 

1*0100 

2*616 

1-0150 

3*907 

1 -0200 

5*186 

1*0001 

0*026 

51 

339 

01 

642 

51 

933 

01 

211 

2 

053 

52 

365 

02 

667 

52 

959 

02 

237 

3 

079 

53 

392 

03 

693 

53 

984 

08 

262 

4 

105 

54 

418 

04 

710 

54 

4*010 

04 

288 

5 

132 

55 

444 

05 

745 

55 

036 

06 

818 

6 

358 

56 

470 

06 

771 

56 

061 

06 

388 

7 

184 

57 

496 

07 

797 

57 

087 

07 

864 

8 

231 

68 

522 

08 

823 

58 

112 

OS 

880 

9 

237 

59 

548 

09 

849 

69 

138 

09 

415 

1*0010 

263 

1-0060 

574 

1*0110 

875 

1*0160 

164 

1*0210 

440 

11 

290 

(U 

600 

11 

901 

61 

189 

11 

466 

32 

310 

02 

6*27 

12 

927 

62 

216 

12 

491 

18 

342 

63 

(553 

13 

953 

63 

240 

18 

517 : 

U 

368 

64 

679 

14 

979 

64 

266 

14 

542 i 

ir> 

306 

65 

705 

15 

3*005 

05 

291 

15 

567 

18 

421 

66 

731 

16 

031 

66 

317 

16 

593 ! 

17 

447 

67 

757 

17 

057 

67 

313 

17 

618 

38 

474 

68 

7H3 

18 

082 

68 

36S 

18 

644 

19 

• 500 

69 

809 

19 

108 

69 

391 

19 

(5<}9 

1*0020 

526 

1*0070 

835 

1*01*20 

134 

t-0170 

419 

1 *0220 

695 

21 

653 

71 

862 

21 

160 

71 

415 

21 

720 

22 

679 

72 

888 

22 

186 

72 

470 

22 

746 

23 

605 

73 

914 

23 

211 1 

73 

496 

23 

771 

24 

632 

74 

940 

24 

237 

74 

522 

24 

796 

25 

658 

75 

966 

25 

263 

75 

517 

25 

822 

26 

684 

76 

992 

26 

289 

76 

573 

*26 

847 

27 

711 

77 

2*018 

27 

314 

77 

598 : 

27 ; 

873 

28 

737 

78 

044 

28 

340 

78 

624 

28 

898 

29 

763 

79 

070 

29 

366 

79 

050 

29 

024 

1-0030 

790 

1*0080 

096 

l*oi;;{) 

392 

1-OhSO 

675 

1 *0230 

019 

31 

816 

81 

1-22 

31 

417 

! 81 

' 701 

31 

975 

32 

842 

82 

148 

32 

413 

1 82 

726 

3*2 

6 *000 

83 

868 

83 

174 

33 

4f)9 

83 

75-2 

33 

025 

84 

895 

84 

200 

at 

495 

84 

777 

34 

051 

35 

921 

85 

226 

35 

521 

85 

803 

35 

076 

36 

947 

86 

25*2 

36 

516 

86 

829 

36 

101 

37 

974 

87 

278 

37 

5/2 

87 

854 

37 

126 

38 

‘ I'OOO 

88 

304 

38 

598 

8vH 

880 

38 

151 

39 

026 

89 

330 

39 

624 

89 

905 

39 

177 

1*0040 

052 

1*0090 

356 

1*0140 

649 

1 *0190 

931 

1*0210 

202 

41 

078 

91 

382 

41 

675 

91 

956 

41 

227 

42 

104 

92 

408 

42 

701 

92 

982 

42 

252 

43 

131 

93 

434 

43 

727 

93 

5*008 

43 

278 

44 

167 

94 

460 

44 

’ 752 

94 

03,'} 

41 

302 

45 

183 

95 

486 

45 

77H 

95 

059 

45 

328 

46 

209 

96 

512 

46 

804 

« 96 

081 

46 

353 

47 

235 

97 

538 

47 

830 

97 

199 

47 

379 

48 

261 

98 

564 

18 

8o6 

98 

135 

18 

4(M 

49 

287 

99 

590 

49 

881 

Oil 

160 

49 

4*29 
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TABLE 'LXXNIU-e.— - continued. 


Bpt'ciHu 
(Iraviiy 
at 15" d, 

W (iight of 
Extract 
por cent. 

Specific 
Clravity \ 
at 15° d. 

Weight of 
Extract 
per cent. 

Specific 
Gravity 
at 15° d. 

Weiglit of 
Extract 
per cent. 

Specific 
Gravity 
at 16° d. 

Weight of 
Extract 
per cent. 

Specific 
Gravity 
at 15° C. 

Weight of 
Extract 
per cent. 

i‘02:i0 

6*455 

1-0310 

7-965 

1*0370 

9*458 

1*0130 

10*936 

1 *0490 

12*400 

51 

480 

n 

990 

71 

483 

31 

961 

91 

426 

52 

505 

12 

8-016 

72 

507 

32 

985 - 

92 

449 

52] 

580 

13 

040 

73 

532 

33 

11-010 

93 

473 

54 

556 

14 

065 

74 

557 

34 

034 

94 

497 

55 

581 

15 

090 

75 

582 

35 

059 

95 

622 

55 

606 

16 

115 

76 

(K)6 

36 

083 

96 

546 

57 

681 

17 

140 

77 

631 

37 

108 

97 

570 

58 

657 

18 

165 

78 

656 

38 

132 

98 

695 

* 55 

682 

19 

1*00 

79 

681 

39 

157 

99 

619 

l-O-iGO 

707 

1*0320 

214 

1*0380 

705 

1-0440 

181 

1-Q500 

643 

61 

732 

21 

239 

81 

730 

41 

205 

01 

668 

62 

758 

22 

264 

82 

765 

42 

230 

02 

692 

m 

788 

23 

289 

83 

780 

43 

254 

03 

716 

u 

808 

24 

314 

84 

804 

44 

279 

04 

-- 740 

m 

883 

25 

339 

85 

8*29 

45 

303 

05 

765 

66 

859 

26 

364 

86 

854 

46 

328 

06 

789 

67 

884 

27 

389 

87 

879 

47 

352 

07 

813 

68 

909 

28 

414 

88 

903 

48 

377 

08 

837 

69 

934 

29 

439 

89 

928 

49 

401 

09 

862 

r0270 

960 

1*0330 

464 

1-0390 

953 

1*0450 

426 

1*0510 

886 

7i 

985 

31 

489 

91 

978 

51 

450 

11 

910 

72 

7-OJO 

32 

514 

92 

10-0l»2 

5*2 

474 

12 

935 

711 

085 

33 

539 

93 

0-27 

63 

499 

13 

969 

7-t 

060 

34 

564 

94 

052 

54 

523 

14 

983 

75 

085 

35 

689 

95 

07t) 

55 

548 

15 

13*007 

76 

111 

36 

613 

96 

103 

56 

672 

16 

031 

77 

136 

87 

638 

97 

125 

57 

697 

17 

056 

78 

161 

88 

663 

98 

160 

68 

6*21 

18 

080 

79 

186 

89 

688 

99 

174 

, 59 

646 

19 

104 

1*(I280 

211 

1*0340 

718 

1*0400 

199 

1*0460 

670 

1*0520 i 

128 

81 

236 

41 

738 

01 

224 

61 

694 

21 

152 

82 

261 

42 

763 

02 

248 

62 

719 

22 ! 

176 

83 

286 

43 

788 

03 

273 

03 

743 

23 I 

200 

84 

811 

44 

813 

04 

297 

64 

768 

24 1 

224 

85 

$87 

45 

838 

05 

322 

65 

792 

25 I 

248 

86 

862 

46 

863 

06 

346 

66 

817 

26 ! 

272 

87 

887 

47 

838 

07 

371 

67 

841 

27 1 

296 

88 

412 

48 

913 

08 

396 

68 

866 

28 

321 

89 

487 

49 

938 

09 

420 

69 

890 

29 

346 

1’0290 

462 

1*0350 

963 

1*0410 

445 

1*0470 

915 

1*0530 

369 

91 

487 

51 

987 

11 

460 

71 

939 

31 

393 

92 

512 

52 

9*012 

12 

491 

72 

963 

32 

417 

93 

538 

58 

037 

13 

518 

73 

988 

33 

441 

94 

568 

54 

062 

14 

543 

74 

12*012 

34 

465 

95 

688 

55 

087 

15 

568 

75 

037 

36 

489 

96 

613 

56 

111 

16 

592 

76 

061 

36 

513 

97 

688 

57 

136 

17 

617 

77 

085 

37 

637 

98 

663 

58 

161 

18 

641 

78 

109 

38 

561 

99 

68S 

59 

185 

19 

666 

79 

134 

39 

586 

roaoo 

713 

1*0360 

210 

1*0420 

690 

1*0480 

158 

1*0540 

610 

01 

• 739 

61 

235 

21 

715 

81 

182 

41 

634 

02 

764 

62 

260 

22 

740 

82 

206 

42 

658 

08 

789 

63 

285 

23 

764 

83 

231 

43 

682 

01 

814 

64 

309 

24 

789 

84 

255 

44 

706 

05 

889 

65 

334 

25 

813 

85 

279 

45 

730 

06 

864 

66 

3 m) 

26 

838 

86 

304 

46 

754 

07 

889 

67 

384 

27 

862 

87 

328 

47 

778 

OB 

014 

68 

408 

28 

887 

88 

352 

48 

802 

09 

940 

69 

433 

29 

902 

89 

376 

49 

827 
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TABLE LXXVIIIn.— 


Sperilic 1 

W(M*ght<»r 


Weight o! 

Spei iiie 

Weiglit 1)1 

Speeilit^ 1 Weiglil, n| 

Speteiie 

' Weigfit. 0 

Gravity 

Extract 

Gravity 

Ext met 

(Jravity 

K.\ tract 

(iira,vity 

Ext tact 

GlMVltV 

Ext met 

at 15^0. 

por edit, 

at 16" 

per cent. 


per (tent. 

ill I5"(!. 

pti* eeiii. 

nt 15" i\ 

per eeiil. 

i-onno 

13*851 

I'OliOO 

15‘04B 

1*0650 

16*234 

1*0700 

17*411 

1 Mirw) 

18*581 

. 51 

875 

ox 

071 

51 

257 

01 

434 

51 

004 

52 

8!K) 

02 

095 

52 

281 

()2 

: 458 1 

52 

027 

53 

923 

03 

119 

53 

304 

03 

481 

53 

051 

54 

il47 

04 


54 

32H 

01 

505 

51 

074 

55 

971 

05 

166 

66 

352 

05 

528 ; 

55 

097 

56 

995 

00 

100 

56 

375 

06 

m 

56 

720 

57 

U'019 

07 

214 

67 

399 

07 

m 

57 

743 

68 

043 

08 

238 

58 

422 

• 08 ! 

699 

58 

707 

59 

067 

09 

261 

69 

446 

09 i 

622 

59 

Till) 

1*0560 

^091 

1*0610 

285 1 

1-0660 

470 

1'0710 

646 

eo7tio 

814 

61 

115 

11 

309 1 

61 

493 

11 

m 

61 

837 

62 

139 

12 

333 1 

62 

517 

12 

693 

62 

800 

63 

163 

13 

' 356 

63 ! 

640 

13 

713 

63 

881 

64 

187 

14 

380 

64 

664 

14 

740 

04 

907 

65 

211 

15 ! 

404 

65 

587 

16 

763 

65 

930 

66 

235 

16 

428 

66 

611 

16 

7H7 

36 

i>64 

67 

268 

17 

451 

. 67 

635 

17 

810 

07 

077 

68 

282 

18 

475 

68 

658 

IB 

834 

08 

19*000 

69 

306 

19 

499 

69 

682 

19 

857 

09 

023 

1*0570 

830 

1*0620 

523 

1*0670 

705 

t-07a( 

K80 

1-0770 

010 

71 

354 

21 

546 

71 

729 

21 

904 



72 

378 

22 

670 

72 

752 

22 

U27 



73 

402 

23 

694 

73 

776 

23 

951 



74 

426 

24 

018 

74 

800 

24 

974 



75 

450 

26 

641 

75 

823 

25 

998 



76 

474 

26 

666 

76 

847 

26 

18*021 



77 

498 

27 

089 

77 

870 

27 

044 



78 

522 

28 

713 

78 

894 

28 

068 



79 

516 

29 

737 

79 

918 

29 

091 



1*0080 

569 

1*0630 

760 

1*0680 

941 

1*0730 

114 



81 

593 

31 

784 

81 

965 

31 

138 



82 

617 

32 

808 

8*2 

988 

32 

161 



83 

641 

33 

832 

83 

17*012 

33 

181 



84 

665 

34 

855 

84 

036 

34 

2<l8 



85 

689 

35 

879 

85 

069 

35 

231 



86 

713 

36 

903 

86 

082 

36 

25 } 



87 

737 

37 

026 

87 

1 06 

37 

278 



88 

761 

38 

950 

88 

120 

38 

301 



89 

785 

39 

974 

89 

153 

39 

3J4 



1*0590 

809 

1*0610 

998 

1*0690 

176 

1*0740 

3*,!H 



91 

833 

41 

16*021 

91 

200 

41 

371 



92 

857 

42 

045 

92 

223 

42 

391 



93 

881 

43 

069 

93 

247 

43 

417 



94 

904 

44 

092 

94 

270 

44 

441 



96 

928 

45 

116 

95 

294 

46 

464 



96 

952 

46 

139 

96 

317 

46 

487 



97 

976 

47 

163 

97 

341 

47 

511 



98 

15*000 

48 

186 I 

98 

364 

48 

534 



99 

024 

49 

210 j 

99 

388 

49 

557 j 
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ainnM.Bm^NTAiiY TAiiim 

WKKUlThi AND MKASDiUW. 

Tho ivlat,iv(^ valn(*H of metric and iinptn’inl nnita are tuw legally fixed by ‘‘ OrderB : 
Council,” ami H-egnlatiouB iBHntMi l)y tbe Hoard of II 1080 arc baaed on carciful coi 

parisoiiH of the Btandard yard, Btiuidard metre, (jtc., and they differ t^onBidorably from tl 
older deiorminationB on wbich the la, Idea on pages 48-53 of Vol J. were based. Tl 
following are extracted from the K(‘gulatioiis of tlie Board of Trade, dated Mar< 
1907:— 

‘‘The Metre ia tlu^ length, at the tomperature of 0" C., of the iridio-platinnm ba 
numbered IG, deposittHl with tho Ihuird of Traded’ 

*‘The Kilogram is reprosented byMdie iridio-platinum wt'ight, ruimberetl 18, deposits 
with the Iknird of 'Traded’ 

“The Litre is ri'pre.>anted hy thf capacity at 0" (I of th(‘, cylindrjciil hrass moasui 
inarkiHl * Idtrts I8t>7 ’ (whicii in de|Ht.M|{,i d with the H(»ard of Trader).” 

“The Yard is the length ui- 02" Kahr., marked nx\ a bron:^,(^ bar deimsitcd witli tl 
Hnard of Tmde;^ 

“The Fount! i ^ ilie weight of a piece of platinmu weighed in vamie at 0" (1., whitdi 
depnsite.d with the Hnanl of TiMtle.'’ 

“The Gallon conlaitm lU ll>s. weight of <I}stilled water weighed in air against brn 
weights, with tho water ntul the air at tho temperature of G2" Haiir., the baronietiw heii 
at 3t) inehes.” 

'Tla^ fundamental etpiivalents are givtm as follows:— 

I Metre (ni.) 39‘3Tt) 1 1 3 imdies. 

I Kiiogriimme 15 |32‘35te| giuiiiH. 

I (hilloa 4 '0'ir>9ti»*n litres, 

I'rom these legaiiMul tH|uivaleat.s tla* following, tahhss have been ttarefully ealeulided 

LiNJUit 

hff/irn'ttf d/eos/O’ee. 

j KquiVfdiaU. ia Mi'loss ^ beg. el' gipiivalrat. 

I iueh . . . . > 0*025 Hit) 2M 04 ^^333 

1 bads 12 ina, . . .i *301^)0 T-484014G 

i yard, 3 ft., . . *! ‘9h31t9 1*9311358 

I 'pohs 5 : yik, . . 5 029193 0*H)M985 

I fnrhne% 40 pis., . . t3)l*13'i82h 2*3035.585 

1 mile, 8 tv I30tt*3»230tt 3‘20tUei85 

Mink, 7*92 tns„ . 0:3)1138 D3035n85 

I elmin, 100 Hake, . 20*113/82 1*3035585 

4 I 


Von. in 
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Melnr L'hvtir 



lOtjuivnliMi! iu 
InijMMial Uiiii i. 

of HtjuivalfUit 

I udllitutq.n!, 

1 cctiiimelrc, 

Ud):i9:i7() iu. 
•:i9H701 „ 

% 

I ilfu 

1 'hdh 1 IU'm 

1 luciris , 


1 } rd5T 

:t ‘JHOH.i'jrri ri.. 

tnhimishi 

ill * * • 

i-ou:i(iM2r. .vil,s. 


55 * » • 

i kilometre, 

l09;Mil425 V'lit. 

3'U.i8sn{*j 

* 

0-(i2i;t7l7:! mile* 

T*79;i1hlh 


SurKUKlOIAl. ]\lKAS(fUKS. 


!nq)vrial ^iiperjiaial 


j'l $quaro inch, , 

square foot., 144 sq. u»k., 
^ 1 square yard, 9 i^i\. fi., 

1 acre, 4^^40 nq. yds., 

J) »5 

1 square chain, . 

’ 1 square milo, 040 acvi's, 

^ }) M 

J> ») 

J» t' 


K(Hiiv.ili'iil ill liii|ii'i'i.il UiiitK, 


(iMriiriSHTT cm." 

III,'! 

HU'S 

•i-()in.si',):(s (uv.s 
2riHi)i),s:i-(U)-i7:i(iri7 111.- 
2r)K9!)-«:5(>0-J7-i7 Iirc.s 
2r>H-9'.)sa(i027 licet luvs 
2-r),Si)l)8;H30 km." 


IjuK, Ilf Kniiivu! Ill 


u-,soiti’iiir.7 

3'ilL"„'2717 
;;'ii()7ii7() 
l-l!07U70 
2'(3(l7117a 
Of.U71170 
O-'l 192970 
•l-'l i;i'.i!t70 
‘J-ll.'l-JOTO 
O' l i:i2!i7i) 


Mati’ic Moixiirrx. 



Kqiiivalmit in Iniperhil Units. 

Ijuy. df l't(niri»I«'ni. 

1 square niillinielns , 

O-OOlfifiUO .sq. in. 

2'1902;0Ui 

1 „ centinietri*, . 

irifiooui) „ 

i •19025:12 

1 ,, dordmetre, . 

15 noo'jruso ,, 

1 • 1 9u:o»:k') 

1 „ metre, 

1550 01)57976 „ 

;m 9o:i;!;i:; 

1 j, ,, • • 

I0*7(>;19292 .Mj. It. 

i-():il97i).s 

!• 3) J) * • 

U 1959921 sq. yds. 

0-07772S;5 

1 are, .... 

1 hectare, 

1 square kilometre, . 

1 19-5992128 

2-()777;;K;i 

2 '4 7 10581 acres 


0*2861028 sq. m. 

TmHIuO.K) 
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Cubic Miukuhiss. 


Imperial (Juhic Metti^ures, 



E(juivaleui in Molrio Units, 

of Utini valent. 

1 cubit; inch, , 

10-;i.S702122 wii.s 

1-2145000 

1 cubic foci, 1728 inr\ 

2H316-772G6.S17 „ 

4-ir)2043K 

1 cubic yard, 27 fi.^ 

. 

0-7G4r)52H0 iri.« 

T'«k ;54 0 7 5 


Metric, Cuhic Mpamres, 



Ktiuivahnit in Imjaniul Units. 

Log. of Ktluivabint. 

1 c.cuiiint'irc (Uibtu 

0-0l>l(l2;iiH) c. ill. 

2-7H5.50()0 

1 tloc.iiuctn^ ciibt*, 

Gl-02;i‘i():5l() „ 

C785r)00() 

1 sicro or ui(;irc cub<*, 

(il()23-liu:5l();!4() „ 

■1-7855000 

14 • » 

:ir)-;!i47r).s'.)i o. ft. 

I -51 70502 

>4 44 * * ' 

l-:507!)ri40:! c.. yik 

0-1 1(55025 

1 


Mkahubhh of Capacity, 


Imperial Mmimrer of iUiparihj, 



Hiliiivulimt ill Miitriii Units. 

Loi;. Ilf Eiiiiiviilciit. 

1 gill, 5 11. 0/.., . 

0-14-2UG1:! litres 

T- 1.5247.50 

I pint, 4 gills, 20 it. o/.s. . 

•r)G,S24.5l „ 

T-75.1 .53.50 

1 gallon, 8 pints, 

4-.5ir>0G:5i „ 

0-G.57()2.5'.) 

1 p(‘j;k, 2 gals., 

9-OOI!)2()‘J ,, 

0-9.5Si;5.50 

I biisbtO, 4 ptntlvH, 

3(i-;iG77()lK „ 

|•.5G071,59 

1 tjunrttu*, 8 busli., . 

2!)0-i)41G:iKl „ 

2'4 638(159 

I lluiil ouin^ti, , 

2-84 1 22G!) .•entilitn's 

()■ 153.5059 

1 fbiid draclim ((50 niiiiiins), 

3-f>r.I.5:i:}7 millilitmi 

0'.5, 504 1.59 

1 lluitl Hcruplc, , 

1-18;5811G 

0-0732947 

1 minim, , , . , 

0-05i)iy2-2 

2-7722(i47 
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Metrm Meamm of Capant/j. 



Kqiuvaluntr ill Iiiipisriiil ITiiits. * 

fjog. of 

1 



1 decilitres, 


T-8'l7!'i2.n 

1 litre, . , . , 

7*0.1'.)*J1‘2<14 „ 

0-rt47;V241 

,, . • 

■i-7r>y8o:ni piiiis 
0-yi907f>:i!l gal. 

0-24r>t<ill 
T-342:174 1 

1 dekalitre, 

iT'nswo.’ii lo (liiitH 

1-2 154641 

* •» * 

‘2-Hiy7f);}H0 gals. 

0'3423741 

JJ * • » 

1-09987{)04 iHKili 

0-041 3441 

1 liociolitre, 

2i-997!i3887 gals. 

1-3123741 

jj . , . 

2-74969236 Imsli. 

0-4 .392841 


MlCASUlUiB OF WfKUIT. 


Imperial MeaBnre,^ of Weight. 



Ei|tiivalmitin Mi'tric ITiiits. 

r.og. of Equivalent. 

1 jD^raiti, .... 

0-004799 grm. 

2-8115078 

1 drain (avoir,), '• . 

1-771845 „ 

0-2484258 

1 ouncfl „ . 

28-.34y.527 „ 

1-4525458 

1 pound 5 , . 

453-5y24‘27 „ 

2-n6fi6668 

1 stone ,, , 

6-3.5()‘2y4 kgin.s, 

0-H02793H 

1 quarter . 

12-7()05S,s „ 

l-H);i8-j;J8 

1 lnuulredwei,i’hl „ . 

no-.syyy.-iy „ 

1 -70588,38 

1 ton 5 , . 

1016-047037 „ 

3-00I191.38 

jj n • 

1-016047 toniui.s 

()-006'.)138 

1 pennyweight (Iroy), 

1-55.5 17-1 gi'iUH. 

0-1917790 

1 scruple (apoth,), . 

1-295978 „ 

0-112.5978 

1 drachm 

3-H87935 „ 

0-5897190 

1 ounce (troy and a}).), 

31-103481 „ 

1-1928090 

1 pound ( „ „ ), . 

373-241769 „ 

2-67 1990.3 


Mdrlc. Mramvvi^ of WvojJti, 


1 milligramme, 

Equivalont in !ini»i'rinl Units. 

0-0154324 gvuin 

hog. of Ktjuivalfilt, 

1' 1884111 

1 cmitigramme, 

0'1.54323() „ 

1-1884 3-22 

1 decigramme, . 

1*5132.151) „ 

0-1 881. -122 

1 gramme, 

15*4121561 „ 

liHRim 

1 <lel<agt‘amme, 

1 hectogramme, 

5-6138332 drms. (.iv ) 

0-751.5742 

3-527.3957 o/,. ( „ ) 

0-547 1542 

1 kilogramme, . 

154.33-3.564 grain.s 

4-1881322 

,, ... 

2-20462-23 Hw. 

0-3433342 

I myriagramme, 

22-0402234 „ * 

1 '.3 133.3 12 

1 quintal, 

1-9684128 (jwt. 

0-294 1162 

1 tonne, .... 

0-9842004 ton 

T-99.30Kfl2 
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VOLUMH AND WIaHS OP WaTJKR. 

lieconi iDveHiigatioiDS^BOOin io indicate tliai the values a('c<*pt(Hl by the Tnte 
(Joufereutiu in 1900 (f»'iveu on page lld3 ant<‘) arc sligliily erruueuus: the values ] 
fiidered most leliablo are — 

MasH of 1 cm/* of j)uro water at 4“ 0, 0*9991)72 gnu. 

Volume of I grm, of pure water at 4 " ( 1 . --- 1*000028 cm/* 

Tlio following table has therefore to l>e substituted for liable XLIa,, in 
volume of tins work >- 

Volume and Density of Water between 10“ C. and 100“ 0. 

Temperatures according to Htaiulard Mercury Thi*rmometer. 


The following table has been calcidated on the assumption that the relafioe de 
water as given in Table XLIa. are fairly correct altliougli the absolute densitk 
wrong 


TuiupwatmT, 

Weiglji oft 
iii griuH, 

Vob ef 1 gna. 
in cui/* 

Ti'inpnruturcs. 

Weight of 1 
in grnis. 

VoL 0 
in 1 

nr (b 

0*99812 

1*00189 

20“ 0. 

0*998224 

1 *00 

.. 9 

99840 

00160 

21 

998014 

00 

8 

998Gb 

00 1 33 

22 

997793 

00 

.. 7 

998K9 

00111 

23 

997562 

00 

- a 

99909 

0009 1 

24 

99732 1 

00 

5 

99927 

00073 

25 

997062 

00 

.. 4 

99942 

00058 

26 

996809 

00 

5 

99955 

00015 

27 

996539 

00 

- 2 

99967 

00031 

28 

9962ii0 

00 

^ 1 

99976 

00024 

29 

9959V 3 

00 

0 

99984 G 

000155 

30 

9956)77 

00 

+ 1 

999902 

000099 

31 

995373 

00 

2 

999942 

000058 

32 

995059 

00 

3 

999962 

00i)035 

33 

994737 

0(] 

4 

999972 

000028 

34 

991108 

06 

6 

9999G4 

000036 

3d 

994070 

00 

f> 

999942 

oooorus 

36 

993669 

Ot' 

7 

999904 

000096 

37 

9933 1 

00 

B 

999853 

0001 17 

38 

99300 

()( 

9 

9997H7 

000213 

39 

99265 

oc 

10 

999708 

000293 

40 

992:U) 

(k; 

11 

9996 ir> 

000:186 

41 

99192 

0(. 

12 

999509 

000192 

42 

9i) ! 54 

01 

13 

999390 

0006 1 1 

4,3 

99114 

ot 

14 

999259 

000742 

44 

99074 

0( 

15 

999115 

000885 

4 5 

99032 

01 

10 

998960 

001011 

4 6 

98993) 

o: 

17 

998793 

^ 001209 

47 

98946 

u 

i IH 

998614 

001388 

48 

98902 

0 

19 

998424 

00 1578 

49 

98857 

0 

! 
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Volume and Density of Water— 


rempfiraturo. 

Weight of t cm.'* 
ni gruiH* 

Vol. of 1 ‘{nil. 
iu 

Tomperat.urc, 

Weight <»f 1 CTU.‘* 
in griiiH. 

V<»1, ef 1 gnu. 
iu cm."* 

50" (1 

0-08810 

1 '01204 

7()" a 

0-97132 

I'026:i5 

51 

98704 

01252 

77 

97372 

02699 

52 

98718 

01299 

78 

97311 

02764 

6.3 

98671 

01347 

79 

97250 

028-28 

54 

98624 ; 

01390 

80 

97188 

02893 

55 

98570 

01445 

81 . 

97126 

02959 

66 

98527 

01495 

82 

’ 97063 

03025 • 

67 

98478 

01545 

83 

97001 

03092 

68 

98429 

01596 

84 

96938 

i 03159 

59 i 

98379 

01648 

85 

96873 

03227 

60 

98328 

01700 

86 

96809 

03296 

61 

98277 

01753 

87 

96744 

03366 

C3 

98225 

01807 

88 

96679 

03435 

63 

98172 

01862 

89 

96613 

1 03506 

64 

98118 

01918 

90 

96547 

035TT 

65 

98004 

01974 

91 

96480 

i 03648 

66 

98009 

02031 

92 

90113 

i 03721 

67 

97954 

02089 

93 

96345 

03793 

68 

97899 

02146 

94 

96277 

03H67 

60 

97843 

02204 

95 

96209 

0394 1 

70 

97787 

02263 

96 

96140 

04015 

71 

97730 

02323 

97 

9(;07 1 

04090 

72 

97671 

02384 

98 

96002 

01165 

73 

97612 

02446 

99 

959;! 1 

01241 

74 

97552 

02509 

100 

95860 

04318 

75 

97492 

02572 

* 




Taking the bgaliyed value for the metre 30*370 11 3 iii.) we get ; 

1 foot cubo-283Hk7726r>8 cai,« 

ami, taking the weight iu vacuo at 4^* (J. of 1 cm.^ of water to hu 0*000073 gnu., Wi^ get tlm 
weight of a foot cube of water in vacuo at 4** (k to bo 

28315*979790 grniH. 

01* 62*42604172 Iba. avoirdupoin. 

This gives the weight in vacuo at 62'^ F. of 1 foot cube of water m 

62*3558124 lbs. 

And the apparent weight against brass weights in air at 62" F witli the biircnneitT at 
30 inches is 

62*2cS8C)93 ib.^. very nearly. 

The volume of water whidi, weighed against brass ^ivelghts in air at 62'^ b\ nndiU' a 
barometric pressure of 30 inches (ice-cold), has in Ltmdmi an apparent weight of 10 lbs., 
works out as 


277*4179 cubic inches. 
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With a baroinptric ])iusHuro of 30 inclios of imorcury at C2“ F. the volume wo^^ld be m 
iiuariy an juwsihhj 277*4202 cubie hicbcB. 

A cubic*, inclj of watei'^t 4** (I iu vacmo weigliH 

252*88327 grainn, 

i>y these, (‘nac'lincaits all metric, staiulards becointi empirical, and the ideal counection 
btiiwccui file, metre*., lit.n^, and gramme disapju'.ars ; au huperial litre is pnictically 1000*16 
iAu* prac.t4<*aj purpusoH we may still jiHsumo that 

1 litre “ 0 1 decimetre cube, 

ami that I litre*, of water at 4'" (b weighs 1 kilogramma 

Accepting 0*800280 avs the s|H.*cific gravity of absolute alcoliol, 074“ 0. (aoo page 1184), 
wo got the • * 

Mass of 1 cm.*^ of Ab.soluto Alcohol at °C. “0*80026342 gnus. 

Mass of 1 cubic inch of Absolute Alcohol at 32'' F* = 203*896241 grains. 

Taking the most proba.hlo meaning of the legal delinition of a gallon — i.e, that the 
tc'anperaJnn*. of 02’' P., the haromotcu* bc‘ing at 30 inches,’’ means at 30 inches of mercury at 
02" F. and not 30 inclms of icci-cold mercury — we get the 

(japacity of the Imperial Gallon- 277*4202 cubic inches, 

and 277*4202 cubic iuchcH of ice, > cold absolute alcohol wotild weigh 

5050)4 '930 grains, 

8*080705 lbs, avoinlupoiH. 



INDEX 


.’--"Wliere a table is c1evote(l to one or two hulistajicrs only, it is iinlcxotl under iho 
substances and also under properties tabulated (vis. Boiling Point,” *‘BolubiIity,‘” or sueb); 
where, however, table includes a large numboi* of substances, it is indextHl umior property, 
and, where possible, the substances are Kreu])ed (viz. “ Nitrates,” “Acids, iiiorgauio ”)* 

For greater conveiiionCG, volume is indicated bofoie page nuniber. 


Abboiaitk scale, inoHing points of elements 
on, i, S8‘2. 

Absoiptiou of gases by vnrions liquids and 
solutions, ii. 1007. 
by water, cocfficiontH of, ii. 998. 
under pressuns ii. 1000. 

Acetates, boiling points of various solutions of, 
ii. 810. 

spociilo gravity of various solutions of, ii. 
921-^924. 

Acetic acsid, specific gravity and density of, ii, 
870. 

vapour density of, i. 442. 
viscosity of, ii. 048, 

Acetone, capillarity constants of, ii. 714, 718. 

Yat)Our tenbion of, 512. 

Acids, boiling points under pressure, i. 522, 
capillarity of solutions of fatty, ii. 764. 
inorganic, viseo.si1ie.s of, ii. 048, 
organic, capillarity of, ii. 706. 
specific gravity of various, ii. 829 •876. 
titration of, ii. 1106. 

Air, ditfusion of various vapours into, ii. 
solubility of, in water, ii. 998. 
velocity of sound in, ii. 672. 
vobimo of, at various pressures, i, 481, 449. 
weights and prebsurc.s at various tempera- 
tures, i. 341. 

weights in, reduction to those in vacuum, 
i. 368. 

of dry normal, i. 291 et> m/. 
in U.IC, XJ.S.A,, and Colonies, i. 309. 
Alcohol, and other, specific gravity of mixtures 
of, ii. 1189. 

boiling paints of, i. .623. 
capillarity of, ii. 714, 718, 764. 
conversion of wciglMs to vmlume.s, ii. 1182. 
dilution of (by vulumc), ii. 1169, 

GX'iJansion of, i 169. 

coefiicientsof, i, 162, 
mass and volume of, ii, 1183 d svq, 
solubility of subtancea in, ii, 962, 1007. 


Aleoliol, Hpecifn! gravity of, ii. 1171 1193. 
surface tension of, ii. 725, 728. 
vapour density of, i, 441 ‘443, 4B4, 
tmisioti of, i, 478 4H7. 
viscosity of, ii, 636, 650, 651. 
volume and density (if, ii. 1187. 
volume porcontage of solutions, If. 1166, 

Alcuhollmeiors, Bpecille gravities correH|Knnb 
ing to reu<lhigH on, i. 228. 

Alcoholinndry, ii. 1164. 

Algt’braical formiihe, i. 1. 

Alkaline solulions, spec.iiic gravity of various, 
ii. 8M.-829, 

Alkaloids, estimation of some iHolatcd, ii. 
1108. 

Alloys, expansion (d, i. 142, 149, 
melting point of, i, 130, 393, 
speeilie. heats of, 1H.3. 
velocity of sound in, ii. 571, 

Ammonia as a s<dvent, ii. 981. 
solubility of, in water, ii. !0f»2. 

Ainyl butyrate, vapour ieiiMion of, 560, 
b>rmate, vapour tension uf, j, 4mh 
iraibutyraie, vapour tensiotj of, i, 501. 
proprionate, vapour tensifuj of, i. 499. 

Analysis (inorganics estimations), ii. 1089. 
(organnu'stinuitionH), ii. 1099. 
of plnvspbaies, ii. 1123. 
of snlplmr eoinpounds, ii. 1120. 
table for computing results of, ii. I04E 
volumetric, ii. 1063. 

Angular measure, i. 40, 

Aiiueous Holutiou.H, boiling points and cure 
(It n1 rat ion of, ii. 802 d .sw/, 
capillarity (ionstant.s for, ii. 76»i, 770 . 
of aleobol, Volume piTCentige of, ii. 
1166. 

speeilic gravity of, ii. 1171 d srq. 
vapour, pres^ire of, i. 329. 
tension of, i. 332. 

volume (if, at various prcHsurcH, i. 436. 

Areas of cirtdes, i, 2H. 
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AiiUnni't.ioal f<»viinila‘, i, 1, 

AHHiiy ii. lVi(5. 
ol'gtjld, ii. 1129 <'f> m/. 

Law, ii. r»,^>0. ^ 

fiAUOMi'/ruro ciihnuHH i»r^lyt!<*rol, i 2(55. 
iiicrmu-y, bniHw MuUt‘, i‘ 25(5. 
glnhw i' 

ItujgUi at. acfi-hwfil, i* 2755. 
heigh l-H, pm^Huns iu pur b<|. o»i., 

i. 2156. 

lujuifin, (‘ompariHOtt ol', i, 255L ' 

ruiuliiigH, i. 229. 

hruHs mluciioij iu (f 0., i, 237, 22,9, 
214. 

coiivt'VHiuuH to aiuK»hphuruH, i-*270. 
corri'tsiioJiM for, i, 233. 
glasH scahb rednoiion to 0®O., i, 23t), 
2558, 210. 

mluotion for hitiliulis i 274. 

Hf‘u4uv’ul i. 272, 

Beams, sireijgih of, i, 71. 

Bon?;ol, capillarity cmislanta of, ii. 714, 
718. 

.siirfa {‘0 tonHioii of, a, 725, 728. 
vapour toimiou of, i, 505. 

Biwomer Kli'fl, lioiitof (ilftsUeil.y, ul«,, i. 87. 
UiHmuth, vapour tension of, i. 472. 

Boiling poiiitH, aufl vapour Ion: iuuB, i. 451, 

of plyveriO, ii, HI b 

tiraeidaieB, ii. HK). 

of aeiihi under preHsuro, i, 522 

tjf aleoltol under pi’i^HHUre, i. 523. 

of horatoH, ii. 81(1. 

of hrominc, i. 47 L 

of uarhmiHtow, ii, 811. 

of tdd{>d(iHH, ii. 802. 

of idemeiitH, i. 407, 

of liydrogtm oxalate, eU*.., ii. 812. 

of hyilroxideH, Ii. 813. 

of uuugtinie compouudH, i, 408, 

of iotiiuo, L 47 L 

(»r nitrates, ii, H0($, 

of phoHphat‘'H, ii, BIO. 

of Hulphatefi, in HOP. 

of Hulpliuric aeid, ti. 859. 

of tartraieH, ii, HI 1. 

of ihi<(HUlphnieK, ii, 8U). 

of water, uutler pressure, i. 455. 

Boraten, boiling pointa of jadutions of, ii, 
810, 

Boroit triohlorkle, vapour UuiHian of, i. 
473. 

BoyluV Law, ii. 550, 
lb*aHa tuhoa, iahli^ ofuuightH i. 109. 
Breaking KtrcKH of Be.sMUuer Hteel, L 87» 
BromaieH, Hohildlity of, ii, 931. 

.‘^pmfio gi’MvUy of HoluiionH of, ii. 901. 
Bromides, estiinaiiou of, by roplaeinueiit of 
broiidnewith eddoriiie, ii. 1145, 
fioluhility of, ii. 1129, 939, 989, 991. 

.speeitle. giHvdy td' HulutioiiH of, ii. HH9. 

lireudut-, iMnluiv. poiutHof, i. 47L* 
ve^eceiity of, d. 037. 

Bud^ dt( aeid, iHuliiig pointa <if, i. 522, 
vapour bmaimi of, i, 493, 


(JAnMiUM, vapour teimiou of, i. 472, 

Onlciutn uarbouato, eaiinuition of, in mixture 
with strontium enrbonaie, ii. 1136, 
with Isarium carboimie, ii. ll3vH. 

Laloric, determi nation of, Kowlaiid, I. 177. 
(lidoriniotrio imiL, i. 175. 

Usdorinu'try, i. 17(>. 

(taue, sugar, soliihiliiy of, ii, 991. 

apeeitio gravity of aoluiionH, ii. 1199. 
(I'uuphor, vapour b'uaiuji of, i. 513. 

Lapiudty, measUn‘a of, i. 51. 
of glass bul!>, ealoulaiioii for various iosn- 
]H(ratures, i. 309. 
of glass vessels, i. 380. 
tlapillar'ty and huvfaeu tension, ii 798. 
constants of acids, aq. sob of fatty, ii. 764. 
akoliols, a(p sol. of, ii, 764. 
liquids, table of various, ii. 733. 
solutions, tables of various, ii. 756, 766, 
770. 

water, alcolml, benxol, aeetane, ether, etc , 
11,714-718. 

(lapillarity of organic acids, ii. 765. 

(if variitUh HuhstaneoH, table of, ii. 765, 
t lapillary nuabdi, ii. 757. 

Larbon dioxide, dilVus'ou of vapours into, ii 
663, 

volumes of, at vnidous presHUnss, L 432, 148, 
wi'ight of, i. 317. 

of saturates I, i. 354. 

( Urbon di.Mulpliide, eapilhudly oonstantH of, 
ii. 714 718. ^ ^ 
vapour tension of, i. 476, 
vapour, volume of, iimler pressure, i. 

487. 

totru(‘hh»ride, vapour tension of, b 474, ^ 

< .larl)onat('H, boiling poiuU td‘ solutioUH of, ii, 
HU. 

mixed, ealeulathm of pereentage c(»mposi 
lion, ii. 1 158. 

solubility of, ii. 933, t>48, 952, 958, 970. 

( ’mit iron luht's, table of weights, L 113, 

111. 

LuuhUc potash HtdulionB, H])eeihc gravity of, 
il 821 

soda Holutioim. speeilic gravity of, ii. B17 

(i m/, 

(lenligmdi* Heuhs eonversion to iiiUunmr and 
Bahveulicit, i. 121. 

Olumdeal e.onstitutiou and surface teimiun, ii. 
795. 

fit’’ucture and vis(‘OHity, ii. 652. 
tlhiiiulin, va}Hmr tension of, i. 512. 

CldoralcH, Hululdlity in alcohol, ii. 965. 
in water, ii. 93 L 

specifut gravity of solutions of, ii. 900. 
(Jhlor-etluuH'H, vapour tension of, i. 504. 
(lidoride.s, boiling jmiutH and eoneiuityuthm of, 
ii. 802. 

mixtures of, peretmtago eompoMitiou of, ii. 

noL 

solubility tif, in ale<4ud, ii, 906, 967. 
in amimmia, ii. 98 L 
lit bynlrochlufie aeiil, ii. 969 971. 
in water, ti. 928, tt39, 956, 974 980, 
i 9S2 irs t, 989, 991. 
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Olilovides, specific gravity cf solutions of, ii, 

Ohlorino, weights of, imder pmssure, i. JJKh 
Chloroform, vapour teusum of, i. 502, 

Oirclos, areas or, i, 28, 
circumforcucoa of, i. 28. 

Oitrcuo, vaptuir tension of, i 508, 

Gohnuns, tabhs of weights of, i. 101. 

Common logarithms, i, 33, 

Oumponiuls, inorganic, hoiling points of, i. 
384. 

expansion of solid, L 142, 
expansion of solutions of, i. 140. 
molting points of, i, 408. 
organic, expansion of liquhl, i. 150, 
solutions and mixtures, i. 2<)4. 
specific heats of solid, i. 19i5. 
volumetric estimations of, ii. 1109. 
solubilities of varicuns, ii. 928. 
Compressibility, coefficients of, i. 88. 
interpolation furmuhe for, i. 95. 
of ether, i 97. 
of solutions, ii. 780* 
of water, i, 95. 

Concentration and boiling points of Holiiiions. 

Bee umler Boiling poirits. 

Conversion tables, prossurcH, nU'.Lric and 
Knglish, i. 72. 

Copper tubes, table of weights (d', i. 109-111. 

wire, table of Widghts of, i, 101. 

Cosecants, table of, i. 57. 

OoaincH, table of, i. 57. 

Cotangents, table of, i. 57. 

Critical temperaiurcs, i, 544. 

Cryoscopic luctbud for d(!teruu nation of mob'- 
cular weights, _ ii. llDd. 
tables of constants, ii. 1018, 

Crystals, cxpuusiou of, i. lOS. 

OuDo root, 1 . 28, 

OuhoH, table of, i, 28, 

Cyanogen chloride, vapour tension of, i, 475, 

Dens iTTKw and specific gravities, i. 220. 
of absolute alcohol, ii. 1187 U aeq, 
of hydrochloric acid solutions, n. 829 
et seq, 

of salt solutions, i. 168. 
of various gases, i. 312. 
of various solutions, ii. 780. 
of water, i 1(50, 212. 

Dibenzyl ketone, vapour touHiou of, i. 513. 
Ditferontials, i 9, 

DilfuHion of gastvs, ii. 659. 
into one another, ii. 062. 
variation with tenq^eraturc, ii. olj.l. 
of vapours into air; hydrogen and cai'hou 
dioxide, ii. 663. 

Dissociation constants, i. 18. 

EFmsroK of gases, ii. 659, 

Elasticity, i. 70. 
constants for solids, i. 74. 
limit, of, for Bessennu’ steel, i 87, 
and torsion moduli for iron and stetd, 
i. 86. 

Elementary bodies, specilic heats of, i. 183. 


Elements, boiling points of, i. 107. 
imdttngpoiniH of, i, 380, 382. 

Energy, data cunce.niing, i, 05. 

Ether and ahtoliol, ^specific gravity of mLv'turefi, 
ii. 1189. 

Ktlu‘r, capillarity cousiantsyf, ii. 714, 718, 
compnwibilily <!’, i. 97. 
s)»c(;ific vniuine, massimd vapottr density ol, 
i. 489. 

surface tnusi on ef, H. 725, 72H. 

vap(»ur, <leiiHiti«'-s <d‘, under pressuiiq i. 44o. 

volumes under pnsssure, i. 439. 

Ethyl acetate, liquid, conespouding deiiHititw 
<»f, ajid its Haturateu vapour, b 197. 
vapour tension of, i. 497. 
alcohol,* ftipour tension of, i 481* 
bromide, vapour tension of, i. 694* 
butyrate, vapour tension of, i. 499. 
chloride, vapour tensiou of, i. 503. 
ether, vapour tension of, i. 44 H, 
formate, vapour tenshm of, i. 495. 
iodid<‘, vapour tension of, i, 504. 
isohniyrate, vapour tciisicm tif, i. 500. 
piH>prionate, vapour ienKi<in of, i. t98. 
valerate, vapour iimsion of, i, 501. 

Ethylene hrotnide, vsipottr tension <4\ i. (i{)5, 
volmucH under nvessure, i. 439, 449. 

Kxpatision id* alcohol, i, 102, 109, 
of alloys, i, 142. 
of coeliieiouts of HmuU, i, 189. 
of crystals, i. 103. 
of gaseous bodies, i. 141, 
oni(|uid bodies, i, 14(1, 149. 
of miu’enry, L 109, 
of organie eonuKinmle, i. 159, 
of salt solutions, i. 101. 
of solid bod ii's, i, 130, 142, 
of water, i. 167. 

EAnuiWHi’UT scale, conyersiou ti» Beaumur 
and eenligrude, i. I2i* 

Elexuro, laws of, i. 71. 

Elow of Hqutds, time <»f, it. (558. 

Ehioridtis, Hpecilic gravity of, solulimw of, ii. 
805, 

Force, data conc«»ndng, i. 05, 

Emmiic acid, Isdling points, I 522. 
vapour tension (4’, i. 490. 

Ereezing point of sulpbtirii* acid, ii. 859, 

Frictimi, i. 07. 
coeiUcienls, i. 08. 

Fusion, latent lutat of, I. 398. 

GaskITY, energy of, i. 414. 

Gasemis volumes, calculation ui, i. 313. 
rcductiou of, i. 310. 
under pressurt*, i. 344, 

Ott.sivs, aksorptiou «d', in alcohol, u. 1007, 
1013. 

in water, eoellies'ents of, ii. 990, 9tt8, 
\iutler })res‘.ur(!, ii. KHio. 
in vaibms litiuitls. il 1007 el 
and vaiftatrs, L 425. 

compariKou of moleiudar heats of, u 537 
specilic itt'ats of, i, 52<>. 
donsi tics of various, i, 312, 
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(laHeH, difViision of, into oiio aiiotlier, ii, 

m, 

yariaiion wii.li icnaperaiure, ii. 605. 
♦OruHioii auil tlilVusam of, ii. 051). 

surface Unisiou of, ii. 781. 
iiicaii fraa path, ii, 006. 
inoiHi, i. 

iu«0f‘iailar dinionsinnw, ii. (iOO. 

Htiluliility oF, ill wati'r, ii. 91 ) 11 , 1013 . 

HiHMiilia, pn’aviLitr. uF, i. 301. 
iiHTiual cuiiHiaiilH <»F, i. 278. 
viHCiisily of, ii. 570. 

variation oF, with ii'inporatun*, ii, 582. 
volnmo, prcHHurn and (cnipcia'lint^, ii. 553. 
w«‘iflhlioF ! litro of varioiiH, i. 30i^. 
Ononn'irit'al Forinniaj, i. 54. 

(lirdcrH, HtrtnigUi of, i. 71. 

(xhiKs hn1]>, calciilaium of ca]»a«iiy, i. 309, 
372, 

vt;sH('la, (!a])acity of, i. 300, 370. 

Glyceriu Kolutions, fip(>cilic. gravity of, ii. 
1194-1198. 

Glycorol, boiling pointa of Hohitiona of, ii. 
813. ^ 

vapour tiuudon of, i, 512, ii. 813. 

Gold aasa^/ tablv, ii. 1129 rf 
(IravitatiiO), i, 66. 


Hahmonk’s, i. 3, 

llrat, ini'i'JiMiiiivid, vipiivobod of, i. |75. 
llydrovldoriv acid aa a, i.otvonl,, ii. 90S t'l .sw/. 
solutions, di'indly of, in S29 rf, .svy. 

HjUH’Uio gravity of, ii. 831. 

inllmniro of tisnporaturc. dF, ii. 833. 
llydrogoij, dilfusion of vapours into, ii. 063. 
oxalato, iartrato, cto., boil{n!.C points, ii. 
812. 

volumi'H at various prossuros, i. 427, 447, 
449 

at variiMiH it-inporatnroM, i. 371. 
woight in U. K., IJ.S.A., and tin' (,lolonios, 
i. 309. 

in forvign countru's, i. 310. 

Ilydroinrlrrs, I, 223, 

ooniparison of Twaddtdl and Paumio soab's, 
i. 226. 

Hydronndno in»adingH, and spocifm gravitiah, 

i. 224. 

Hydroxiihm, boiling points of solutions of, 

ii. 813. 

Hobibility of various, ii. 932. 
liypi'rbolio logaritbiUH, i. 44. 

I NiMc'A'ron.s (titration), ib 1106. 

Xnorganio compounds, boiling point of, i. 408, 
nnOting jioint of, i. 383. 
vobinuO.ric cHtimations, ii. 1089. 

Inti'grals, i. 10. 

InlcrpiOaikm, i. 4. 

forinuhu for calculating cfKdliciculs of c<mi- 
prirwibility, i. 95. 
lodaifs, solubilily of, ii. 931. 

Hpi'citlc, gravity of solntions of. iJ! 901. 
loduh'S, estimation of, by rcphrccincnt of 
iodine by bromine, ii. 1147. 
by cldoriiie, ii. 1149. 


Iodides, solubility of various, ii 929, 910, 942, 
956, 989. 

spocilic gravity of, ii. 890. 

Iodine, boiling points and vapour tension of, 
i 471. 

Iron, clastioity and torsion moduli, i. 86. 
tubes, cast, weight of, i. 113, 114. 
wrought, weight of, i. 112. 

Iso-amybmc, vaptuir tension of, i. 506. 
Isodmiyi'lc atsid, boiling points of, i. 522. 

va.potu' b'usiou of, i. 493. 

Isu-valerianio acid, vapour tension of, i, 
494. 

Isobutyl aeelate, vapour fcemsion of, 497. 
butyrate, vajiour tension of, i, 500. 
formate, vapour tteision of, i. 496. 
isobutyrate, va])Our tension of, i. 500. 
proprionate, vapour tension of, i. 499. 
valerate, vapour tension of, i. 501. 

Isovaleric acid, i. 522. 

Kinetic thccuy of gases, ii. 549, 

IjATlCN'r beat of fusion, i. 398. 

relations betaveeu, and pressure and 
temperature-, i. 403. 
of vaporisation, I, 414. 
head pipits, table of weights, i, 1U8. 

Linear measure, English, and mt3tric, i. 

■Hi 

hitpu-lied gasi's, Hurfact' teusimi of, ii 78]. 
Liquid and gar.fsms state-s, molecular volumi's 
in, ii. 689. 

Liipiiility, energy of, i. 398. 

Liqtuds and vapours, mutual rtdations of, 
1 524. 

capillarity ismstanl-s of various, ii. 733, 
mixed, vise.osity of, ii, it 10, 
moleeular volume of, ii. 684, 
surfae.o tension between two, ii. 773. 
time of How of unit V(»lunie of, ii. 658, 
velocity of .sound in, ii. 568. 
viscosity of, ii, 585. 

Logarithmic, formubc, i. 46, 

Logaritbm.s, common, i. 33. 
eomparison of common and liyperbolic, 
i. 47. 

hyperbolitf, i, 44, 

M.\u NIAS HIM chbtride as a solvent, ii, 980. 
M;i,r.sh gas, volumes at various pressuves, 
i. 44H. 

Materials, strength and clasiieity of, i. 70. 
Mea.sures, weights, etc., i. 48, ii, 1221, 
Metdianical (‘qulvabmt of heat, i. 175, 
Meiduinics, i. 64. 

Melt mg pmiits nf alloys, i, 393. 
iireuinpound^, inorganic, i. 384. 
of elements, ii. 380. 
t.f mel:d >, i, 3,83, 393. 
of mixtures, i, 392, 

i)f salts e(n respiiiiding to Home orgaidit 
aei<l.H, i. 391. 

Mercury, barometric eohimus tif, i. 248 
256. 

at scadevtd, i. 273. 
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Mercury, density and volume of, i. 'il8. 
oxpauHion of, i. 160. 
speoiOc heal of, i 200. 
vapour tension of, i. 4(59, 

Metal platoH and slioots, wei^^lits of, i. 00. 
ciuoulation from speeilic gravity, i, 100. 
pipes, weights of, i 108 414. 
faetoi'H for caleulatiou of, i. 115. 

Metals, assay table, ii. 1126.^ 
fusmi, Hiirface UmMiou of ii, 776. 
jipoeiho heats of, i, 183. 
torsion moduli, i. 88. 
velocity of sound in, ii. 571. 

Methyl imetate, vanour tension of, i. 496. 
densities of liquid, and its saturated 
vapour, i. 496. 

butyrate, vapour tension of, i. 499. 
formate, vapour tension of, i» 494. 
isohutyi'ate, vapour tension ol', i. 500, 
oxalate, vapour tension of, i. 502, 
proprionate, vapour tension of, i. 498. 
densities of liquid, and its saturated 
vapours, i. 498. 

salicylate, vapour tension of, i. 602, 
valerate, vapour tension of, i. 501, 

Minerals, spocihe heats of, i. 186. 

Mixturim, melting points of, i. 392. 

Molecular dimensions in gases, ii. 666, 

relations between, ami surface tension, 
ii, 788. 

dynamics, ii, 649. 

mean free path, ii. 666, 

si>eeds, methods of calculation, ii. 667. 

tables of, ii. 659, 560. 
volumes of liquids, ii. 68-1, 
weights, methods of detenninaiion - 
cryoscopio, ii. 1016. 
distillation of mixed liquids, ii. 1039. 
vapour tension and boiling point, ii, 1028. 
MonobrouMiaphthuleue, vapour tension of, i. 
511. 

Natueal sines, tangents, etc., i. 57. 
titrates, boiling points of, ii. 800, 
solubility of, in alcohol, ii. 964, 966, 
967. 

in livdrochlovic jicid, ii, 97H, 
in w'atcr, ii. 930, 042, 941, 966, 974, 977, 
981-984, 989, 991. 
specific gravity of, ii. 837 rf. .wr/, 

Kitrio acid, solubility of calcium phosphate 
in, ii. 974. 

specific gravity of, ii. 837 ei 
Nitrogen, volumes of, at various pressurtss, 
i. 429, 448, 449. 

coi’responding with various weights, ii. 
1163. 

weight of saturated gas under pressure, i. 
360. 

under pre>ssnro, i. 315. 
weights of various snhslancijs corresp<mding 
with given weights of, ii. 1162. 
with given volumes of, ii. 1163. 
Nitro'Huhstitution compounds, vapour tension 
of, i. 511. 

Numbers and their reciprocals, i 41. 


Organic oompoundH, liqniil, expansion of, L 
150. 

solid, .MpOfillo, hivdsuf, i. 197, 
solutions nnd niistnros, spcciilc heats of, i. 
201 . 

Huhstanecs containiiig nitrogen, estimation 
<d; ii. 1102. 

volumetric amdysiH, ii 1099. 

Oxides, Holuhilily in waf(u‘, if, 932. 

Oxygon, volumes at various tuiuporaturcs, i 
429. 

weight in ILK., IT.H.A., and (hdonicH, i, 
309. 

in foreign countries, i, 310. 
weight of, under various prosHurcs, i. 314. 

* ^ 

TT, multiph^H, etc. of, i. 66. 

PhoNjihatoH, analysis of, it. 1123. 
bidling points of, ii, 810. ^ 

Holuhilltios of, in water, ii. 936, 

FhuHphornH trichloride, vapour tousion of, i* 
473. 

riiotomotry, i. 26. 

ripos, hmd, weights of, i, 108. 

IdatoH, weights of metal, table of, i, 99.^ 

cahmlation of, from specific gravity, h 

100 . 

Poismuno*H equation (viscosity), ii. 632. ^ 
rotassium carbonate, spcelilo gravity of solu- 
tions of, it. 827. 
surface tousion of, ii, 762. 
chlorate, Inaling puint-H and ooncontration, 

chloritic, spi'cijic gravity of Holutiotis of, ii, 
877, 878. 

surface, Itmsion of, ii, 762, 
iodide, boiling pi tints and coucentniUon of 
solutions of, ii. 806, 
l*otat<H‘H, starch in, ii. 1203. 

Pressure of aijmsms vapour, i. 329. 
sfduhility, anil temperature, relations 
between, ii. 987. 

Mtandards, corresponding value (d various, 
i. 230, 

temperature, and latent lu‘at of fusion, 
relatiitiis hetwa«'U, I, 403. 
volume, ami iemperaturu of gases, relation 
between , ii. 653. 

Pressures, conversion tahlsH, I, 72* 

Pi insep^H alloys, melting points of, i, 130, 
Proprionic aeid, boiling points umbr pressure, 
i, 522. 

vapour temsion of, i, 492. 

Pro]),\l aeelate, vapour tension of, t. 497. 
alcohol, vapour tension of, i, 412, 
butyrate, vapour tension of, i. 449. 
formate vapour tension of, i. 496. 
iotlides, vapour tension of, i, 50.5, 
isolmtyraic, vapour tension of, i, 600. 
proprionate, vapour tension of, i. 499* 
valerate, vapour tension of, i. 591, 

Prussian or Rlicnish inches, eqtdv, in mm., L 
2:f0, 

Pyrometers, he (Ihnh'lier, i 133 cl w/, 

St tlaeques, i, 132. 

Pyrometry, i, 130 cl av/. 



lii^iAUMUE Hoale convomon to Fahroohoit and 
oontigi’ade, 1. 121, 

R(im])rocalH, i. 12, 

ji(‘lVuoUou 1. 27. ^ 

EodB and cohiuniH, tabl<i of W('igld.H, i, 101. 

Bai.t BoluUotiB, doiiKxty of, i, 108, 
oxpaiision of, i. I(jl. 

SocaniK, tal'li! of, i. 57, 

SluM'l, nu‘Ul, (‘alculiit.ion of wolglii from HpocUio 
gravity, i. 100. 
table of woighi of, i, 09, 

8iUnon t«trattiilori(l<i, va|)om‘ ieimion and 
HjHHuflc vohiina of, i. 475, 

Hilver, ontimation of, in mix turoKo^silvcr Balts 
ii. 1142e^s/Y/. 

Hloito’s equation (visuosity), ii 626. 

Sodium carbonate solutions, specific gravity 
of, ii 824 seq, 
surface tension of, ii. 763. 
estimation of, in mixture with potassium 
carbonate, ii 1133. 

chloride, estimation of, in mixtiirt^ with 
potasainm chloride, ii 1111, 
surface tension {jf, ii.‘761. 
sulphate, estimation of, in inixt.uro with 
potasHiuin milphide, ii 1153. 
thiosulphate, estimation of, tn mixtum with 
Hodiiiiu Hulphiile, ii. 1151, 

Solids, surface tension of, ii. 800. 
vehunty of sound in, ti. 569, 57.K 
in metals, ii. 570. 
in alloys, ii. 570. 
in various solids, ii, 569. 

Holubility of acids in water, ii 961. 
of br<uuideH in water, ii. 92ti 939, 989, 
991. 

of (!arbonat(‘H in water, ii 933, 048, 962, 

976, 990. 

of ohlorateH in alcohol, ii 964. 

in water, ii, 931, 961. 
of eliloridcB in aleolml, ii 966, 967. 
in ammonia, ii. 981. 
in hydnudiloric atsid, ii. 969, 070, 971. 
in water, ii \m, 937, 939, 910.958,971- 
978, 980, 982 984, 989, 991. 
of oompomuls at various temperaiures, ii 

of gases in water, ii* 993 ii seq, 
of loi lutes in water, ii 931 . 
of io(iides in waRn-, ii, 929, 940, 942, 956, 
961, 989, 991. 

of mixed .substances in mixed solvents, ii. 
968. 

of nitrates in alcohol, ii, 964, 960, 967. 
in hydrochloric acid, ii 973. 
in Water, ii 930, 940, 912, 944, 956, 974, 

977, 978, 983, 984, ihS9. 
of oxides in water, ii. 932, 960* 

of phospliaies in nitric acid, ii 974. 
in water, ii, 936, 952, 

of HU bHiane.es in ethyl alcohol, ii 962 H Beq. 
of Htdpbaies in alcohol, ii 968. ' 
in hydioehloric acid, ii. 972, 973. 
in Wat' r, ii. 93 I, 911, 94 H, 957, 958, 974- 
980. 984, 989, 901 


Solubility of tartrates in water, ii. 938. 
relations of, to pressure and temperature, 
ii 987. 

Solutions, boiling points and con cent, ration of, 
ii. 802. 

capillarity c.onstants of, li. 756, 766, 770. 
comjn’e,ssibility, etc. of, ii 786. 
proparation of, of known strongth, ii 
985. 

Hp(!c;irie. gravity of some, ii. 814 ft mi, 

HUrfa{5({ tension of some, lx. 761 H srq. 
viscosity of, ii. 610, 
variation of, with temjyoraiuro, ii. 625. 

Sound, velocity of, in air, ii. 572. 
in liquids, ii. 568. 
in solids, ii 569. 
wavf's, speed of, ii. 564. 

Specific gravities and densities, estimation of, 
i, 220. 

and alcoholimctric readings, i 228. 
and hydromoiric readings, i 224. 
gravity of solutions (various), ii 814. 
of acetate.s, ii. 921-924. 
of acids, ii 829-875. 
of alcohol, ii. 1190-1193, 1171-1179 
and ether (mixtures of), 1189. 
of hromat.es, ii. 901. 
of bromides, ii. 889. 
of cam* sugar, ii 1199. 
of chhuates, ii, 900. 
of ehlnrides, ii. 875 d 
of Ihiiiridi's, ii. 865. 
of glycerin, ii 1194-1108. 
of iodates, h. 901. 
t)f iodides, ii. 890, 
of nitrates, ii, 892-900. 
of sulphates, ii. 902-916. 
of tartrali'S, ii. 925. 
heat, formuhe relating to, i. 206. 

(jf alloys, jnetals, etc., i. 183, 
of gases ami vapours, i. 526. 
ofinorgauu* eompoumlH, solid, i, 187. 

solutions, i. ItU, 
of m<‘.re.ury, i 209, 
of ndnerafs, i, 186. 
of orgiuiie- (stnipotinds, solid, i 196. 

Holutions, i. 204. 
of watms i. 178 482. 

volume ami vapour, dtaisity i>f ethyl alcohoi 
i 443. 

Spheres, volumes of, i 28. 

S(piare root, i. 28. 

Sfjuarcs, table of, i 28. 

Stannic clilorido, vapour tension and spccifie 
volume 475. 

Starch in potatoes, ii. 1203, 
water in, ii, 1204. 

Sttud, elastieity and torsion moduli, i 86, 

vStrengih t>f beams, girders, (*te,,, i 71. 
of materials, 70. 

Sire.sses, eonversioii tables, i. 72. 

Sugar, mmient of boiled extracts grains, 
syrups, ei{5., iL 1203. 
fioluiions, viseosit.y of, ii. 652. 
weight of, correspomling to weights of 
cupric oxide, ii. 1205. 



BiitpliatnK, and (Hnu;<*nl.rati<m 

ijf, il 808. 

Bolubiliiy of vaJ'ioiiH, li. 004, 014, 048, 957, 
oitS, 974, 980, 981, 980, 901. 

Hpmiic f^ravily t>r, ii. 9Q‘J 010. 

Bulphur conipoundH, u,tialysiH of, il. IVJO, 
vupfMir it'ihsion of, i, 471. 

Bulp1nu’J<; aidd, I'n'c/.iiii'’, oO'. poiiiin, 

ii. 859. 

par onta^a of HnljOiurio anhydride in, in 

800 , 

proparaiiori ofHoltiiionH <if, ii, 801. 
nponi lie gravity of, ii. 843 858, 802. 
Snporlicial nioaHurts i. 50. 

Surface tension and capillarity, ii. 708. 
and chemical oonatitution, ii. 795. 
and other physical proportics, ii, 785 et, 
mj. 

between two li(j[uidB, ii. 773, 
inhueuce of tempera turt*. upon, ii. 748. 

table of liquids, ii, 750. 
of alcohol, water, idher, and Be.nzol, il 
725. 

of fused uiotals, ii. 770, 
oflitpieiied gases, ii. 781, 
aodiimi tdilnriilo, il 701, 

Holids, ii, 800, 

varhms solutious, 11 761 e/.sv?/. 

TAK(tF.NTH, table of, i. 57- 
l^trateSj boiling ])oiuiH of, ii. 81 L 
solubility of, ii. 938. 

Hpeoiiic gravity of, ii. 925. 

Temperature and expansimi t)r bodie,s, i. l;;rt 
et sri/, 

and pressure, and labmt heat of fusinn, i. 
403. 

clfeet on <UiruHion of gases, ii. 005. 
on solubility and pivsHure, ii. 987 rlsn^, 
on solubility of variens eomponnds, ii, 
928, 

on H])eciric gravity of bydiaaddorie acid, 
ii. 833. 

on surra(;e tension, ii. 748. 

table of U(p lids, ii. 750. 
on viscosity of gases ami vapours, ii. 
582. 

on voluino and pressure of gases, ii, 553. 
Temperatures, inllieal, i. 544. 

Tliermal consiautH of gases, i. 278. 
Thcrmoim0*ers, siomparison of air will aleobo), 
I 129. 

with mercury, i, 129. 
of byiirog(m with others, i, 129. 
ofmerfuny with air, i, U’8. 

Thormouictric eorrootioijs, i. 123 120, 
readings, conversion of menmry t,o air, 

i, 126. 

conversion tabh'S, i. 117-120. 
correction of, i. 122, 

Thennometry, i. 1 1 0. 

Thiosxilpbates, boiling points of solutions of, 

ii. 810. 

Time, measurement i»f, i, 48. 

Titration of acids, etc,, ii. 110(1 
of basic substances, ii. 1107. 


Toluol, vapour te.nsion o\\ i. To*?. 

Torsion moduli and elasticity for iron H,nd 
steel, i. 8(1 

<»f metals at. varif^ifi i<‘mpei’,>j,l ores, i, 88. 
Trigofumietrical lorinnlie, i til, 

'rtdies, brass, wei'ditr. of, i. J 09 . 

copper, weigfits of. i. lO'l t lU, 111, 
Turpjuitine, vapoiir tension of, i. .niiS. 

VamiUM, relation of weipdds in, to wciyjit^ in 
air, i, 3,58. 

Vupori.sal ion, latent iieat of, i. 41 1, 

Vaptsir deiiMitics, i, 361. 

(lenHity of aeciie arid, i, 442. 
of eibyl aleidiol, I 443. 
of nieil/jyl alcohol, i. 441. 
of propyl uleoliol, i, 442. 
prc'ssurc of aipieous, I 329. 
fonnuhe for, of various substanet's, I 
514. 

tension and boiling point determination of 
mohunilar weights, ii. 1028 e/ ,sry, 
bmsions anti boiling poinls of vanons sub- 
Htanc(*H, i. 4.5 1 d mf, 

Vapours and gases, coinparmon of luoleenlaT* 
and atomic heats of, l 537. 

Mpeeirui beats of, 5. 52tl 
and IhiuidH, mulunl relaiioiiH lad ween, i. 
524. 

ditfusion of, into air, hydrogen, ami carhon 
ilioxide, Ii. (Hbl 
viseosity of, il 576. 
variation of, wit!) teuiperatnri', ii. 582, 
Viseosities, table of various substances, ii, 
638 . 

Viscosity and <'le'nii('al sirne.iur?*, r'4alioiei 
Itetween, ii. 00 ;^. 

td‘al(s»bol, 0” 79 , '*j ii. (136; 0 " (in', u, 651, 

of bromine, ii. 637. 
of el hy be alenhol, ii. i»5(t 
ofgaiU'sand vapours, in 576, 

variation with 1.oiup< r.iture, ii. 582. 
of iiiorgninie acids, ii. 618, 
of Hqiinls, ii. 585, 

vari.d-iiUi with temperal.iut*, ii. 62 {, 6 ' 6 , 
mixetl iiipiids and soluhoii;,, n, 6|n, 
sugar ^iolnyons I to 3u pereisil., li. lie*, 
I’oisriiillc’.s e(|Uati«»n, u. 632, ‘ 

Biol ti3,s iMinatioji, ii. (526. 

Volume ami ihmaly of absobit.i alcohol, ii 
1187 e/e so/ 

ineasurcnient «d', i. 51, 
l< mpoiMlnrc, and po* . .ms* of ga .1 ,, u. 553. 
Vuluillr l, «• ih’Ul.il lull of gaScoiC,, i, 3 j S. 

under staiidaid pro ..ore, table ul tJitm 
Voltiim trii' analysis, ti. loiig, 
e.stimations, iuorgame, ii. IUH9, 
i'l'ganie, ii, I()9il 1 1(99, 

Watfh, boiling points under proi ure, u 454, 
expansion of, i. 167, 
capillarity eoie4anls of, ii, TH, 7 18, 
compressibility of, i. pn, 
in standi, ii, 1264. 
maximum density of, t. i6tl 
nmlcr prchsure’, i, 167. 
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'Waim*, Roluliilily of aiimioina in, ii 1002, 
of gasca in, ii. OiOi et seq* 
of varioua Kubstancca. Hue Solubility. 
Hp<u‘.i(io boat of, i. 178 “1»2. 

Hurfiicc lonaion of, ii. 72f>, 728, 
viaciosily of, ii. 080. 
vjipour ionslon of, i. 

voinmo and donsity of, i. 21-V217, ii. 3225, 
woighi of, i. 210. 

Waim* vapour, aat.umlod, voluna*. inaas and 
proHsiii*a of, i, *102. 
woigld-s and proHHur(\H of, i. 011. 

Woiglit, Mngliab inoaam’OH of, i. 02, 


Weight, metric measures of, i. 53. 

Weights, measuroH, etc., i. 48, ii. 1221. 

Wire, copper, table of weights, i, 107 
Wood spirit, K])ecific gravity of, ii. 1100 
Wovh, data concerning, i. 60. 

Wronglit-iroii tubes, weights of, i. 107. 

Xyuou, vapour tension of, i. 008. 

ZiMi, vapour tension of, i. 472. 
chloridis sp(‘cinc gravity of, ii, 887, 
sulphate, surface tensions of solutions of, 
ii. 763. 



